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Outstanding Young Men of America.

In 1980, he joined the law firm of McGuireWoods. He had a general practice, and he represented
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is also a former chairman of the Richmond School Board.

Chief Justice Hassell was born in Norfolk, Virginia on August 17, 1955. He is married to Linda
Greene Hassell. He and his wife have three children. He is the son of Ruth Rountree Hassell and
Joseph R. Hassell, St. His parents were educators in the Norfolk and Virginia Beach Public Schools.

Chief Justice Hassell is a volunteer with the public schools in Richmond. He is an adopter for the

J.E.B. Stuart Elementary School and the J.L.. Frances Elementary School. He has served as a hospice
volunteer. He is also an usher at his church.
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In 1996, he was counsel in Virginia’s landmark case on the appointment of experts, Husske ».
Commonwealth. In 1998, he argued through Virginia’s courts and on petition to the United

States Supreme Court that Virginia’s unwaivable fee caps on compensation for court-appointed
counsel deprived indigent defendants of conflict-free representation. In 2001, he won the
exoneration and release of Jeff Cox, a man who served 11 years of a life sentence for a murder he
did not commit. In 2003, he argued for the free speech rights of public housing residents in the
United States Supreme Court (Izrginia v. Hicks). In 2003, he was presented the Virginia State Bar’s
Lewis F. Powell Pro Bono Award in recognition of his years of indigent defense and efforts toward
indigent defense reform.
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Capital Defense Jonrnal.
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GREGORY E. LUCYK

Greg Lucyk is the Chief Staff Attorney for the Supreme Court of Virginia. In addition to assisting
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five years as a Program Director and Managing Attorney at the Virginia Poverty Law Center in
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of state and local legal services programs for low-income Virginians.

Greg graduated from the Temple University School of Law in 1976, where he was Managing Editor
of the Temple Law Review. Upon graduation, he served a one-year term as a Law Clerk in the Supreme
Court of Pennsylvania, in the chambers of The Honorable Robert N.C. Nix, Jr., Associate Justice.

PAMELA R. MACKEY

Pamela Mackey, best known for her defense of Kobe Bryant, practices criminal defense and
complex civil litigation as a shareholder at Haddon, Morgan, Mueller, Jordan, Mackey & Foreman,
P.C., in Denver, Colorado. She served as a Deputy State Public Defender in the Colorado Public
Defender’s Office during the years 1989-1994, was graduated with highest honors from the George
Washington University Law School, where she was the Executive Editor of the George Washington
University Law Review, and received her B.S. with honors in Journalism from The University of
Colorado at Boulder.

She is a member of the American College of Trial Lawyers, is listed in the Best Lawyers in America,
and in 2003, was selected by her peers as the Best of the Bar in Colorado for individual Criminal
Defense. She is currently the chair of the Criminal Justice Act Standing committee, a member of the
10™ Circuit Court of Appeals criminal pattern jury instruction committee, a member of the DBA
Conciliation Panel and Regional Co-Chair of the ABA Committee on White-Collar Crime. She is a
past-president of the Colorado Women’s Bar Association. She regularly speaks and publishes in the
area of criminal defense

RANDI McGINN

Randi McGinn is a dynamic trial lawyer and member of the New Mexico Bar whose creative
courtroom techniques have consistently made her a top-ranked speaker. She is listed in Best Lawyers
in America for her expertise in both criminal and civil litigation. She is a Fellow of the American
Board of Criminal Lawyers, a Past President of the New Mexico Trial Lawyers’ Association, and a
member of the Board of Directors of the National Association of Criminal Defense Lawyers.
McGinn has taught trial skills for more than a decade with the National Institute for Trial Advocacy
(NITA), the National Criminal Defense College (NCDC), and as an Adjunct Professor at the
University of New Mexico School of Law. Her relentless push to protect individual rights has led
her to represent diverse clients, including members of several motorcycle clubs. She has published
“Women: Taking Arms Against Crime” in the American Rifleman.

Her use of demonstrative evidence is of legendary proportions. She has destroyed adverse witnesses
in such memorable style as leaving a pretentious Beverly Hills doctor standing in front of the jury
covered with post-its and clutching a grapefruit to his chest; grilling a deceitful informant until he
was physically ill; and exposing the fact that a world-renowned polygraph expert had been
polygraphing his own biological evidence in the dead of night.
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HUSSKE AND SANCHEZ: INVOKING THE CONSTITUTIONAL RIGHT
TO EXPERT ASSISTANCE AT STATE EXPENSE

Steven D. Benjamin
Betty Layne DesPortes
Benjamin & DesPortes, P.C.
Richmond, VA
GENERAL PRELIMINARY CONSIDERATIONS

A. The Role of Experts in Criminal Defense

1. Comprehension. Expert assistance is helpful in understanding the
nature, significance, and limitations of anticipated evidence. An
expert can help the attorney assess the reliability of scientific
testing, examination, and results, and can suggest other or more
reliable scientific investigations.

2. Confrontation. An expert can assist an attorney in identifying the
facts and issues that should be raised in cross-examination.

3. Testimony. An expert can assist an attorney in the presentation of
relevant evidence helpful to the defense.

B. General Tests of Admissibility

1. Frye General Acceptance Test: The principle or discovery from
which a deduction is made must be sufficiently established to have
gained general acceptance in that particular field.

a. Principle

b. Technique or methodology (used to apply principle to
evidential facts)

C. Was the technique properly applied in this case?
2. Federal Rule of Evidence 702

Daubert v. Merrill Dow Pharmaceuticals, Inc., 509 U.S. 579
(1993): Supreme Court recognized that science can be both
powerful and misleading. Affirmed the “gatekeeping” role of
federal district courts in making the determination of reliability
crucial to admissibility. In order to guide the courts in this role,
suggested consideration of several factors to determine whether



the reasoning or methodology underlying the proposed testimony
is scientifically valid:

a. Publication

b. Peer review

C. Error rate

d. General acceptance

e. Is the testimony relevant to a material issue?
f. Not exhaustive: standard is flexible

3. Obtaining the Ruling on Admissibility

a. when: pretrial
b. how: motion in limine or to exclude
C. why: require proponent to prove scientific validity of

principle of technique underlying anticipated testimony

d. who: opponent must show that the proposed testimony or
evidence fails admissibility standard of reliability.

4. Consider saving weight questions for trial

Subjects which have passed Daubert analysis

1. Drug analysis

2. Intoxilyzer results

3. Photogrammetry

4. DNA: RFLP, PCR, STR

Subjects which have failed Daubert analysis

1. Psychiatric testimony re: problems in eyewitness ID
2. Voice comparison techniques
3. Hair comparison



4.

5.

Polygraph

Brain fingerprinting

Illustrative Virginia Cases

1.

3.

4.

Zelenak v. Commonwealth, 25 Va. App. 295, 487 S.E.2d 873
(1997). Defendant had asserted a defense of duress - that her acts
were the product of threats inducing a reasonable fear of
immediate death or serious bodily injury. The defendant had
proffered the testimony of a psychologist that she suffered from a
disorder making her “susceptible to duress.” She contended that
she was so afraid of a third party that she believed she would be
harmed unless she did what he said, and that escape or
disobedience would result in death.

The Court of Appeals affirmed the trial court’s ruling prohibiting

this testimony. The testimony expressed an opinion on an ultimate
issue. The trial court had no duty to cull the relevant and probative
portions of the proffered testimony from the inadmissible portions.

Downing v. Commonwealth, 26 Va. App. 717 (1998)(Denial of
neurologist affirmed because pathological intoxication defense not
recognized under Virginia law)

Peeples v. Commonwealth (1998)

Utz v. Commonwealth (1998) (gang expert)

Preserving issues for appeal

1.

2.

Must object

With specificity

Cite federal constitutional grounds whenever possible
Make any necessary showing and proffer

Be prepared to all of this in detail, ad nauseam



Il. SOURCES OF EXPERT TESTIMONY AND INFORMATION

A. Crime Lab

1. The Virginia Department of Forensic Science operates the various
regional forensic laboratories. While scientists are expected to
retain their objectivity and strict adherence to the scientific
method, these labs are maintained by a state agency completely
dependant on the state budgetary process for its resources. The
laboratory should be regarded as an arm of the prosecution. Due
diligence will not permit defense counsel to accept laboratory
results at face value; additional scrutiny will be necessary:

a. Assume a pro-law enforcement/anti-defendant bias exists

b. Assume that your questions and statements are shared with
the prosecution

C. Do not assume all possible tests have been done
d. Do not assume that all results have been disclosed
2. Always meet with the examiner
a. Read the report and any pertinent literature
b. Prepare your questions ahead of time
C. Question terms and findings you do not understand — you

must understand everything in the report
d. Any tests or comparisons not reflected in the report?
e. Any other tests available? Were they requested?

f. Any photographs? Any drawings? Any computer

printouts?
g. Where was the evidence sent next?
3. Obtaining the underlying examiner notes is essential to the

evaluation of the reliability and accuracy of the examiner’s work
and conclusions.



Certificate of Analysis

1. Description

a. Identify the examiners
b. Findings and conclusions
C. Introduced in lieu of testimony
2. Evidentiary problems and potential objections
a. Hear_say. Must comply with Virginia statutory
requirements.
b. Confrontation Clause. Crawford v. Washington, 124 S.Ct.
1354 (2004).
C. Chain of custody
d. Authentication
3. Admissibility: generally addressed by statute or the FRE or case
law
4. Other information
a. Date of the report
b. Date of receipt of evidence
C. Person submitting the evidence
d. Suspect
e. Evidence submitted
Experts
1. Practical and strategic concerns
a. Do you want the testimony/findings emphasized?

1) Demonstrative evidence: people remember what
they see more than what they hear



(2)  If not, stipulate the evidence.

b. Only put on what is essential.
C. Be prepared to explain absence of scientific evidence and
efforts made to obtain (CSI Factor)
d. Type of expert: university engineering professor v. railroad
worker
e. Avoid the mercenaries — they will always fold on cross
2. Finding the expert
a. Government: usually available as government employee
b. Defense:
@ Universities, colleges
2 Professional publications
3) Other experts
4) Other lawyers
(5) Specialty bar associations (NACDL, VACDL,
VTLA)
3. Funding
a. Constitutional grounds: due process, equal protection,

effective assistance of counsel, compulsory process,
confrontation

The fundamental fairness required by due process means
that indigent defendants must be provided with “an
adequate opportunity to present their claims fairly within
the adversary system.” Ross v. Moffitt, 417 U.S. 600, 612
(1974). This goal is implemented by the identification of
the “basic tools of an adequate defense. Britt v. North
Carolina, 404 U.S. 226, 227 (1971).

Ake v. Oklahoma, 470 U.S. 68 (1985)

Caldwell v. Mississippi, 472 U.S. 320 (1985)



Husske v. Commonwealth, 252 Va. 203, 476 S.E.2d 920
(1996)

Commonwealth v. Sanchez, 268 Va. 161, 597 S.E.2d 1967
(2004)

b. Statutory:
1. 18 U.S.C. 83006A(e)(1)
2. Va. Code §9.1-121

1. THE LAW IN VIRGINIA

The fundamental problem was that for many years, defendants had requested the
appointment of experts on the basis of the holding in Ake v. Oklahoma. The Virginia
Supreme Court had always articulated a very limited interpretation of Ake. For example,
in O’Dell v. Commonwealth, 234 Va. 672, 364 S.E.2d 491 (1988), the defense had
sought the assistance of various forensic experts. Without considering whether the
defendant had made an adequate showing of need, the Court stated:

“O’Dell admits that none of the proposed experts would address the
question of his sanity, as in Ake v. Oklahoma; they were all forensic
scientists. O’Dell had no constitutional right requiring the Commonwealth
to provide funding of this type of expert assistance.”

In Husske, our approach, with respect to the applicable law, was to argue that Ake
was not limited to the provision of psychiatric assistance and capital murder. We argued
that Ake was but part of the process of identifying the basic tools of an adequate defense,
and that the issue had been expressly left open in Caldwell. We pointed out that the
Virginia Supreme Court, since Ake had continued that case-by-case process of identifying
basic tools, resulting in a series of holdings as to what was not required. An important
facet of that analysis was one often overlooked from the Ake decision — that the
determination was not static. Indeed, Ake had emphasized the need for a flexible
standard. Accordingly, we argued that the same standard which recognized the
emergence of an increased role of psychiatry in the courtroom should recognize the
sudden and extraordinary emergence of forensic DNA application.

The Court accepted this reasoning in Husske:

“Contrary to the Commonwealth’s arguments, we have not specifically
held that Ake is implicated only in those cases where the defendant’s
sanity at the time he committed an offense is seriously in question.”

“We are of opinion that Ake and Caldwell, when read together, require that
the Commonwealth of Virginia, upon request, provide indigent defendants
with “the basic tools of an adequate defense,” and, that in certain



instances, these basic tools may include the appointment of non-
psychiatric experts.”

THE SHOWING

A.

Ake: State must provide access to psychiatric assistance when sanity is to
be a “significant factor” at trial.

Caldwell: The defendant’s request was properly denied because the
defendant failed to show the reasonableness of the request, or the necessity
of the experts. Instead, the defendant had offered “little more than
undeveloped assertions that the requested assistance would be beneficial.”

Question left open in Caldwell: What, if any, showing would entitle a
defendant to non-psychiatric assistance as a matter of federal
constitutional law?

Tests
1. Presumed Need/Reasonable Necessity

a. In Ake, the defendant’s need was “readily apparent” where
sanity was “likely to be a significant factor in his defense.”

b. Advantage of Ake test:

1) All the defendant must establish is that a certain
issue will be a significant factor at trial.

2 Prejudice is presumed

C. This test is consistent with the Fourth Circuit’s pre-Ake
standard for resolving equal protection requests:

(1) “An indigent prisoner who needs expert assistance
because the subject matter is beyond the
comprehension of laymen should not be required to
present proof of what an expert would say.”

(2 “The obligation arises when a substantial question
exists over an issue requiring expert testimony for
its resolution and the defendant’s position cannot be
fully developed without professional assistance.”



Significant Factor “Plus”

Proffer of specific need
Proffer of the testimony which would be adduced

Showing that a denial of the requested assistance would
affect the outcome of the trial.

Problems:

(1) Indigent defendants are faced with the Catch-22 of
needing expert assistance to demonstrate the need
for expert assistance and the prejudice that would
result from denial.

(2) Requirement of predetermination: Merits of a case
should not be predetermined in a proceeding where
the defendant has no opportunity to meaningfully
participate, Douglas v. California, 372 U.S. 353
(1963)(the provision of counsel for purposes of
appeal should not be dependent upon a court’s
assessment of the probable merits of the appeal).

Husske: Most burdensome test

a.

Subject which necessitates the assistance of the expert is
likely to be a significant factor in his defense, and

Defendant will be prejudiced by the lack of expert
assistance

1) the services of an expert would materially assist him
in the preparation of his defense, and

(2)  the denial of such services would result in a
fundamentally unfair trial.

Husske’s failure

No prejudice

Impossible: “Indeed, he could not make such a showing
because. . . he confessed to the crimes, and he described the
details of his offenses with great specificity.”



C. No particular need
d. Reality (Senior Justice Poff)

1) Five threshold motions which explained in
increasing and cumulative detail why and in what
respects Husske’s counsel needed DNA assistance

2 Renewal of motion and proffer
@) challenged laboratory methodology

(b) questioned validity of conclusions

(©) flatly contradicted the Comm.’s experts

V. POST-HUSSKE

A. Entitlement

1. Judicial grace

2. Capital cases

3. Psychiatric assistance
4. Constitutional

B. Bailey v. Commonwealth, 259 Va. 723, 529 S.E.2d 570 (2000).
Defendant’s request for the appointment of an investigator fell “far short
of demonstrating a particularized need for the services of an expert.”

C. Lenz v. Commonwealth, 261 Va. 451, 544 S.E.2d 299, cert. denied, 534
U.S. 1003 (2001). The defendant had sought the appointment of an expert
on prison operations and classification to assist in presenting evidence of
prison life. The Virginia Supreme Court found no abuse of discretion
because the trial court’s denial did not result in a fundamentally unfair
trial. Nor was the defendant prejudiced by the denial, as he was able to
adduce testimony from other witnesses on prison life.

D. Green v. Commonwealth, 266 Va. 81, 580 S.E.2d 834 (2003). The
defendant had sought the appointment of an investigator, citing counsel
lack of investigative resources, training in criminal investigations, and
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time to interview essential witnesses. The defendant proferred that the
requested investigator “would have the expertise necessary to locate
essential witnesses and data, examine and evaluate testimony and
documents using his or her specialized knowledge of the issues likely to
be significant at a capital murder trial, issues beyond the comprehension of
the ordinary layman.” Id. at 840. The Court noted that Green’s proffer
was “strikingly similar” to the reasons advance unsuccessfully in Bailey
(defendant proferred that an investigator was necessary to “locate essential
witness and data, [and]examine and evaluate testimony and documents
likely to be significant at a capital murder trial.”).

Commonwealth v. Sanchez, 268 Va. 161, 597 S.E.2d 1967 (2004).

In Sanchez, defense counsel had been allocated $3,000 to obtain a pretrial
DNA consultation. Shortly before trial, counsel sought additional funds,
but his written motion failed to describe the DNA expert’s proposed
testimony and did not allege that a denial of funds would be prejudicial to
the defense. Confronted with the need for greater specificity, counsel
offerred to provide additional information ex parte. When that suggestion
was rejected, counsel proffered that:

“we [had the expert] go over the [DNA] documents from the state
laboratory. There are approximately - about four or five inches
worth of documentation that he has reviewed. In that
documentation, he has noticed that there were errors in the way
that the DNA procedures were followed, that there were errors in
the way the examination was done, which could have had
significant impact in the results of the DNA. So therefore the DNA
results that the commonwealth is going to put forward as being
scientifically valid could be questioned, to an extent by our expert
witness and therefore the Commonwealth’s only other evidence,
other thatn the DNA, which we submit would not be evidence that
is credible, would be testimony of one witness who had admittedly
[been using] cocaine and drinking alcohol.”

The Court of Appeals found that counsel’s proffer was sufficient to
demonstrate a particularized need, held that the denial of funds necessary
for further assistance “adversely affected his ability to rebut and challenge
the Commonwealth’s evidence,” and that the error was not harmless
beyond a reasonable doubt. Sanchez v. Commonwealth, 41 Va. App. 319,
585 S.E.2d 331 (2003). The Commonwealth appealed, and the Virginia
Supreme Court reversed the holding of the Court of Appeals.

The Court found that counsel’s proffer was inadequate. Instead of

demonstrating the necessary particularized need, it offered only
conclusory assertions. Consequently, “the trial court was left only to
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guess whether the unknown, unexplained potential testimony of Sanchez’
expert would be a significant or material factor i his defense and,
consequently, whether the lack of that testimony would prejudice
Sanchez.” For example:

1. The proffer failed to specify the particular procedural defects
uncovered by the defense expert, or how the state’s expert was in
error;

2. The trial court was unable to determine the materiality of the
alleged errors. Neither the trial court nor the appellate court could
determine, from the record, whether the errors affected the actual
analysis, or had an insignificant affect on the calculation of
probability.

In addition, having been allotted funds for pretrial consultation with the
expert, the Court noted that the defendant “was in a far better position to
advise the trial court of that expert’s proposed testimony than a defendant
seeking an expert in the first instance.” The Court concluded that if the
specific information necessary to the success of the request for additional
funds existed, it was known to counsel and could have been provided.
Counsel’s inability or unwillingness to provide specifics was fatal to the
claim of constitutional entitlement.

Meaning of Sanchez.

1. If there were any doubt, this decision is a clear statement of the
rigor with which the Virginia Supreme Court will apply the
requirements of Husske.

2. The defense proffer must be more than a hopeful suggestion that
counsel is on to something. The proffer must clearly demonstrate a
likelihood that the desired testimony would be significant and that
prejudice would result from its denial.

3. For example, while the representations made in Sanchez made be
sufficiently meaningful to a scientist or someone else with
expertise in the field, the representations assumed too much
knowledge on the part of the trial court.

4. The result in Sanchez may have been easier to reach because
despite counsel having had an adequate opportunity for pretrial
consultation, he was still only able to make vague assertions of
improper procedures and no representations as to significance.
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5. It was on this second prong, the prejudice that resulted from the
denial of the additional funds, that the proffer was particularly
weak. While the difficulty (and constitutional implications) of
having to demonstrate prejudice pretrial and unassisted is
frustrating, it is reality. Counsel must be able to demonstrate that
trial will be fundamentally unfair, and the result likely different,
unless the requested assistance is provided.

G. Essential Facets of Proffer
1. Particularized showing of need
a. Type of expert requested
b. Nature of the assistance requested

I Investigate and prepare defense evidence
ii. Understand and confront state’s evidence
iii. Present testimony for the defense

C. Particulars of what the expert would provide

2. Materiality

a. Significance: The subject matter (e.g., cause of death) will
be a significant factor at trial or sentencing.

b. Relevance
3. Prejudice
a. How the expert will help
b. Particulars of what expert will do

i Substance of testimony anticipated
ii. Description of tests to be conducted
iii. Testimony of state experts to be rebutted
C. Why trial will be fundamentally unfair w/o help (effect,
weight of evidence, and results)

4. Identity of Expert
a. Qualifications
b. Availability
C. Cost
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How to Proffer without Expert

1.

Hire or otherwise persuade an expert to provide an affidavit
explaining precisely why an expert is needed.

a. Generic declaration (see, e.g, the second Thompson
declaration included in the appended materials)
b. Preliminary declaration (see, e.g., the first Thompson

declaration included in the appended materials)
Where funds are not available:

Experts may feel that they are being taken advantage of
Avoid the private sector - go to academic community
Explain up front about not being able to pay

Explain that the purpose of the initial declaration is to
obtain court funding

e. Enlist their help

o0 o

Generic Declaration

Not case specific

Describes vastness of field

Describes complexity of field

Lists course prerequisites for graduate students

Describes importance of field - how probative science can
be

Articles from scientific journals

®o0 o

Attach a listing of all article published in a particular field (Journal
of For. Sci. - Comprehensive Index 1987- 1995)

Testimony in other reported cases
Articles from bar publications

Internet resources (see, e.g., appended materials)

VI.  Challenging the Requirements of Husske

A.

Catch 22: Counsel may need expert assistance in order to make a
sufficient demonstration of need and prejudice.

Requirement of Predetermination Offends Due Process and Equal
Protection
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In Husske, the Virginia Supreme Court concluded that it was
impossible for Husske to prove he was prejudiced by the denial of
a DNA expert becasue of the fact of his confession, i.e., because of
the strength of the case against him

Husske could not show that a denial of assistance would affect the
outcome

The Husske requirement of demonstrating prejudice means that a
defendant must prove - pretrial - that denial would not be
harmless

Douglas v. California, 372 U.S. 353 (1963)(the provision of
counsel for purposes of appeal should not be dependent upon a
court’s assessment of the probable merits of the appeal): The
merits of a case should not be predetermined in a proceeding
where the defendant has not opportunity to meaningfully
participate.

VIl.  IMPLICATION AND IMPORTANCE FOR ADDITIONAL DISCOVERY

A

Demonstrate that a particular area of expertise will be a significant issue at
trial. For example, introduce the Certificate of Analysis including
defendant’s DNA profile in DNA extracted from evidentiary item.

This Certificate yields little of the information necessary to assess
reliability or accuracy.

1
2.
3.
4

Is there a protocol?

Was it followed?

Was the equipment maintained?
Was the examiner qualified?

Move for discovery/disclosure of this type of information

Argue:
1.

2.

That you cannot make the required pretrial showing unless
accorded this discovery

That denial of this discovery is a denial of an opportunity to make
the showing required by Husske.
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VIIIL.

E.

Related Decisions

1. Ellis v. Commonwealth, 14 Va. App. 18 (1992)(Defendant entitled
to subpoena all writings used by the chemist to conclude that the
substance examined and tested by him was cocaine)

2. Hodges v. Commonwealth, 26 Va. App. 43 (1997)

a. Defendant sought results of proficiency testing

b. State provided memo that said that examiner “passed.”
(*No deficiencies were noted.”)

C. Denial of Mtn. To Compell affirmed by Court of Appeals

d. Problem: Agreed Discovery Order only obligated the
state to provide a memo describing the results. The
memo complied with the Order.

APPENDED MATERIALS

A

Declaration of William C. Thompson in support of motion for DNA
discovery;

Declaration of William C. Thompson in support of motion for DNA
expert;

National Association of Criminal Defense Lawyers Forensics Website
3. Homepage and topics

4. Current listing of experts (each name is linked to contact
information, further comments, and contact information for
referring member)

Sample topic page: Fingerprints and Bitemarks. Related links.
Sample topic page: Crime Labs. Related links.

Sample topic page: Troubling Crime Lab Stories. Related links.
Sample topic page: Eyewitness Identification. Related links.

NGO

Crimelynx Website: http://www.crimelynx.com/

National Clearinghouse for Science, Technology and the Law at Stetson
University College of Law (federally funded project of the National
Institute of Justice) website: http://www.ncstl.org/home
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Declaration of William C. Thompson, J.D., Ph.D.

I amt a professor in the Department of Criminology, Law & Society at the
University of California, {rvine (UCT). I am also a member of the Califomnia Bar.
I have been studying and writing about forensic DNA evidence since 1988, I
have published over 25 academic and profemonal atticles on the subject. 1 have
participated, as co-counsel fot the defendant, in five cases involving forensic
DNA evidence. I have also assisted several convicted individuals in obtaining

post-conviction DNA testing, | am frequently invited to conduct workshops and

training sessions for criminal defense lawyers on how to deal with DNA evidence,
For example, [ have conducted extensive workshops on DNA evidence for the
offices of the public defender in Washington, D.C., Philadelphia, Chicago (Cook
County, Illinois) and Los Angeles. Last May I participated as faculty member in
a training conference on genetic evidence for judges in the state of Missouri. I
recently served as the Reporter for an American Bar Association cornmitiee
charged with recommending national standards for the use of DNA evidence in
criminal trials. I also served as ABA representative on the National Forensic -
DNA Review Panel, which provided advice and oversight concerning a
Congressionally-mandated study of the feasibility of blind proficiensy testing of
forensic DNA laboratories.

I am very familiar with STR DNA testing of the type performed at the FBI
laboratory. Ihave studied the professional literature on STR testing. Last year, I
participated in a 5-day training course on STR testing at the National Forensic
Science Research and Training Center, in Tampa Florida. pdﬁlClpdt”‘d in a day-
long training session on STR testing at the Intemational Conference on Forensic
Science in 1999. { have served as a consultant to defense counsel in more than
fifteen cases involving STR testing and was qualified to testify in one case as an
expert witness on the calculation of statistical likelihood ratios in connection with
STR DNA tests, I am currently preparing an academic article on problems that
can arise in STR DNA testing. [also gave an invited presentation on problems in
STR DNA testing to the California Association of Criminalists. I will discuss the
samie issue in a presentation next month at a national conference on Science and
Law sponsored by the National Institute of Justice,

Mr. Steven Benjamin has asked me to express my opinion concerning the amount
and type of information that a defense lawver needs to review in order to
competently represent a defendant incriminated by STR DNA testing in a case
where identity (and hence the meaning and accuracy of the DNA test results) is
likely to be contested. He also asked me to express my opinion on the amount of
time a defense Jawyer needs o prt.pare a competent dbfk?'lsc/ in such a case. [ state
my views below.
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In such a case, it is essential that the defense lawyer obtain discovery of all

underlying laboratory notes, including the entire case file from the forensic
laboratory that performed the DNA iesting, the field notes of the police agencies
that coliected all relevant samples, and all documents related to chain of custody
of all relevant samples. In my opinjon, a defense lawyer cannot competently
evaluate the DNA test results without performing & careful and infelligent review
of these materials, 1 have personally been involved in a pumber of cases in which
teview of the underlying laboratory notes reveeled significant weaknesses or
problems in the DNA evidence that were not apparent from reading the laboratory
report, My view on this issue is widely shared. In my experience, it is general
and routine practice throughoul the United States and Canada for prosecutors to
provide to defense lawyers, on request, 2ll underlying laboratory notes related to
the government's DNA evidence. Indeed, during the past five years I have heard
of no other cases, besides the one in which Mr. Benjamin 1s involved, in which a
progecutor has rafused to discloss laboratory notes affer receiving a properly
framed request. The proposed ABA standards on DNA evidence that I drafted
specify that underlying Iaboratory notes be disclosed to the defense on request. [
recall that a prominent prosecutor and DNA expert, who served on the ABA
commitiee with me, questioned whether such a standard was necessary because,
in his view, disclosure of laboratory notes is mandatory under existing rules and is
already routine practice.

Regarding the amount of time needed to prepare a defense, several points must be
made. Obtaining the underlying laboratory notes is just the first step in evaluating
a case in which the government will rely on DNA evidence. The defense lawver
will ustially require expert assistance to evaluate the laboratory notes, and this is
particularly true for STR DNA testing, which is highly technical and complex.
Often, the initial review of the laboratory notes will disclose ambiguities or areas
of concern that require further examination. In about half of the STR cases that |
have examined, I recommended that the defense lawyer obiain additional

discovery of the electronic data files generated in the laboratory in order 1o allow

more detailed examination of the test results. Forensic laboratories routinely
provide the electronic data files, on request, either on CD-roms, Jazz disks, or Zip
disks. Once the data files are obtained, they must be analyzed by an expert who
has access to the proprietary software. Because there are only a few experts in the
United States who have access to the software and who have experience analyzing
cases on behalf of defendants, and because these experts atre heavily booked, there
often are long delays in obtaining review of the electronic data. However, in my
experience, review of the electronic data has been a very productive source of
information for defense lawyers seeking to challenge DNA test results. Ofien this
type of review reveals significant issues that were not apparent from review of the
laboratory notes, such as the presence of additional genetic markers that may
indicate an additional contributor, and the presence of technical problems that
may cast doubt on the reliability of the genetic assays. Once the electronic data
are reviewed, the lawyer still needs time to consider the meaning and implications
of the findings. It is only at this stage, when the defense lawyer has a good
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understanding of the govertment’s DNA evidence, that.the defense lawyer can
intelligently evaluate whether to retest samples already tested by the government,
whether to seek DNA testing of additional untested samples, and whether to
perform other types of scientific analysis on samples that might cast light on the

eaning of the government’s DNA test results (such as efforts to determine the
precise nature of the samples, their age, or whether they contain substances other
than DNA that might help explain their source). In my experience, the process
that I have just described takes a mindmurm of four to six months to complete
beginning from the time the defense lawyer first receives the underlying
laboratory notes. The process is likely to take even longer if the defense decides,
upon reviewing the government’s DNA evidence, to perform additional sclentific
testing. :

6! DNA experts can provide little meaningful assistance to defense lawyers if the
: only documentation they have available is the final report of the laboratory that
-performed the tests. These reports are typically cursory surmnmaries of the tests
that were performed and the laboratory™s conclusiéns, They do not contain the
undetlying data necessary to critically assess and evaluate the laboratory’s
conclusions. My experience, as stated earlier, is that review of the underlying
laboratory notes and electronic data ofien reveal weaknesses and problems in STR
DNA tests that are not apparent from reading the laboratory report. For example,
in cases I have personally examined, review of the underlying notes and data have
revealed accidental switches of critical samples (which in one case falsely
incriminated the defendant), failure of critical experimental controls, presence of
DNA from unreported additional contributors, and unreported discrepancies
between the DNA profiles that were reported to “match.” In my experience, these
problems are not rare. They are sufficiently common that, in my view, a defense
lawyer who fails to check for them has not competently represented his or her
chient. .

William C. Thompson
Se-ptefnber 4, 2001
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Declaration of William C. Thompsen, J.D., Ph.D.

1 am a protessor in the Department of Criminology, Law & Society at the
University of Califomia, frvine (UCI). 1 have been studying and writing about
forensic DNA evidence since 1988, ] have published over 25 academic and
professional articles on the subject. | am parlicularly interested in the
interpratation and statistical characterization of DNA test results, { have
published articles on this topic in scientific journals, such as Genetico and the
Journad of Forensic Sciences. 1have delivered invited addresses on interpretation
of DNA evidence at professional conferences sponsored by several organizations,
ineluding the National Institute of Justice, the Association of Forensic DNA
Analysts and Adrnimsizators (AFDAA), the California Association of
Criminalists (CAC), and the International Association of Forensic Science. [ was
an appomted merber of the National Forensic DNA Review Panel, which
provided advice and cversight coneeming 2 study mandated by Coxgress of the
feasibility of blind prof sy testing of forensic DNA leboratories. [ also served
as an appornted menber 6f an Amencin Bar Association committes charged with
recommending national standards for the sise of DNA svidence in crimiinal trials.
{ have restified as an expert witness on forensic DNA evidence (focusing on
interpretation of problermatic results) in two cases. As a member of the Califorgia
Bar, I bave served as co-defense counsel in ¢ix criminal cases iovolving forensic
DNA evidence. T frequently attend and partie ;\ ate in scientific meetings related
to forensic DNA testing. I have participated in & number of workshops and
training programs on forensic D\TA evidence, and specifically on systems for
autornated analysis of STRs. | have reviewed and evaluated STR based DNA

tests 1n more than 50 cases. My curnculurn vitae is attached.

Mr. Eiliott Bender asked me to review a laboratory reportprepared by the
Division of Forensic Science of the Department of Criminal Justice Services of
the Commonwealth of Virginia in the case of Commonwealth v. Reginald
Howard. Mr. Bender asked whether this report (dated February 6, 2003) ralsed
any iszues or indicated any potential problems that would warrant appointinent of
a defense expert to evaluate the underlying test resnlts.  After carefully reviewing
the report, 1 told Mr. Bender that I strongly recommend appointment of a defense
expert to examine the test results and to assist defense counsel in understanding
the strengths and limitations of the DNA evidence, In fact, for reasons I will
elaborate below, I believe that Mr. Bender will be unable to provide adequate
assistance 0. hra client in this matter wﬂhom the advice and assistance of an
mdef»enm;m DNA expet.

The most inportant finding in the laboratory report concerned a stain on the
underwear of the alleged victim of a sexual assault. According to the laboratory
report, the DNA profile obteined from: this stain “is consistent with a mixture™ and

' neither the alleged victim nor the defendant “can be Plimﬁnat d as possible

contributors to the genetic material detected In this mixture.” The report goes on
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n

to state that the DNA profile thus obtained is *2 billion times more likely 1f it
orginated from [the victim] and [the defendant] than if 1t originated from [the
vietim] and an unknown individual in the Caucasian population.” However, the
genetic profiles of the samples, which are tabulated in the report, are not entirely
consistent with these conclusions. In fact, & number of disturbing discrepancies
are apparent: '

a. A genetic probe designed to deterinine gender reportedly failed to detect
any male DNA in the mixed sample that is reportedly conststent with
defendant, who is a male.

b. Approximately half of the defendant’s atleles (genetic markers) are
" missing frorn profile of the mixed sample. [n other words, the DNA
profile of the mixed sample is “consistent™ with the defendant’s profile
- only if one assumes (without independent proof; that the DNA test
detected only half of defendant’s genetic markers and failed o detect the
other half. '

c. The statistical calculations presented in the report are based entirely on the
portion of the genetic data that are consistent with the theory that
defendant is a contributor to the mixed stain. The statistics ignore the
portion of the genetic data that are inconsistent with this theory.
Conzequently, these statistics may greatly understate the likelihood of a
coincidental match and may be severely biased against the accused.

Failure to deteet some of defendant’s alleles in the mixed sample does not
necessarily eliminate him as a contributor, Forensic laboratories often call
“matches” on the basis of “partial profiles” where there is good reason 1o suspect
that technical problems or inadequate sanples made it impossible to detect a
complete profile. But whether good grounds exist for declaring the defendant’s
profile “consistent” with the underwear stain, notwithstanding the numerous
discrepancies between those profiles, is an issue that warrants careful evaluation. -
I have frankly never encountered a case in which there are-as many apparent
discrepancies between allegedly “consistent” profiles as I see here, In theory,
even a single discrepancy between two DNA profiles constitutes proof that they
could NOT be from the same person. Here thers are discrepancies between the
defendant's profile and the profile of the mixed sample at eight of the sixteen
genetic loci examined by the test. I believe most forensic laboratories would
have declared their findings inconclusive if they found so many discrepancies.

In order to determine whether discrepancies of this magnitude are plausible if
defendant is reaily a contributor to the mixed sample, a knowledgeable expert will

-need 1o look closely at the operating characteristics of the DNA test kit utilized by

the laboratory and at the actual testing conditions. This will require, at &
minimum, & careful review of the underlying laboratory notes in this case and,
more broadly, a review of the laboratory’s validation of its testing methods.
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Review of validation records is particularly important in this instance because the
laboratory used a relatively new test kit (PowerPlex 16) which is not widely used
in forensic science and with which the forensic science community has not yet
accumulated a great deal of experience.

6. There 1z consmderable dispute in the scientific comraunity about the proper
statistical characterizafion of “partia]” DNA profile matches, such as the one
reported in this case. [ believe thar the method utlized by the Commonwealth’s
laboratory would not be generally accepted in the scieptific commumity. And 1
believe that most independent experts who examiined the evidence would support
alternative methods that would be far more favorable to the defendant.

7. The scientific issues in this case are extremsly complex. Whether the DNA
profiles are indeed “consistent™ as reported, and whether the statistical
characterization of that finding is sppropriate, are highly technica! issues well
beyond the scope sud koowledge of most detense lawyers, even highly
experienced lawyers. To expect a defense lawyer ta evaluate issues of this
complexity without expert assistance is to expect too much. My opinion, as both
2 DNA expert and a lawyer who has litigated DNA cases, 15 that Mr. Bender will
be unable to provide adequate assistance to his client in this case without expert
assistance. '

Respectfully submitted,

A T
Zé‘ ,{,,&,L-—z:‘«_--_--—-f (/ * GL//\/"“"%)‘ 9"(/.,.»‘*‘_.

Irvine, California
February 20, 2003
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Fingerprints & Bitemarks
¥ Suggested Reading

Cole, Simon A. Suspect Identities : A History of Fingerprinting and
Criminal Identification (2002) (Abstract: The book that
launched the Plaza case and lots of other challenges to

fingerprint matching.) Order from Amazon.com

Ashbaugh, David R. Quantitative-Qualitative Friction Ridge Analysis: An

Introduction to Basic and Advanced Ridgeology
(1999) (Abstract: One of the foundation books of
modern fingerprint matching methods by the creator of
the Ridgeology system.) Order from Amazon.com

Web Links

U.S. v. Mitchell (3rd Cir. 2004) |Decision upholding admissibility of latent print

The Weekly Detail

Onin's Fingerpring Forum

SWGFAST

Am. Academy of Forensic

Sciences

Bowers on Bitemark
Evidence

¥ Champion Articles

Steele

Imwinkelried & Cherry
Sands

Hrones

Cherry, Imwinkelried, &
Meyer

testimony. More info available at
http://www.clpex.com/Mitchell.htm.

A weekly newsletter by and for latent fingerprint
examiners. Often useful to research current issues in
fingerprint identification and examiners' views of legal
challenges.

A fingerprint examiner's site collecting information
about, among other things, Daubert challenges. A good
place to start research into legal challenges of
fingerprints.

Standards for fingerprint examinations recommended
by a scientific working group on the topic.

One of several professional organizations which certify
document examiners and other experts Publisher of the
Journal of Forensic Sciences << Searchable Index >>

Paper presented reviewing literature on bitemarks in
2000, http://www.forensic.to/webhome/bitemarks/

Trying Identification Cases
The Myth Of Fingerprints
A Graphic Crime Scene

The Phoney Fingerprint

Does The Use Of Digital Techniques By Law
Enforcement Authorites Create A Risk Of Miscarriages
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Thompson & Cole

¥ Briefs & Motions

Commonwealth v. Stephen
Cowans

Of Justice? Digital Evidence Problem.
Lessons From The Brandon Mayfield Case

Commonwealth v. Stephen Cowans, Motion for New
Trial, Memorandum, and excerpts of transcripts of the
fingerprint experts (McLaughlin and LeBlanc) who ID'd
Cowans as the culprit.
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Crime Labs

> Troubling Crime Lab Stories

¥ Suggested Reading

Kelly & Wearne

Dept. of Justice

Dept. of Justice

Jonakait

Jonakait

Web Links

National Academy of Sciences, Forensic Analysis:
Weighing Bullet Lead Evidence (2004). Available from:
www.nap.edu. Discussion and criticism of the FBI's
Compositional Analysis of Bullet Lead

Tainting Evidence: Inside The Scandals At The FBI
Crime

Lab (1998). An overview of the Inspector General's
investigation into the FBI lab

Office of the Inspector General, The FBI Laboratory
One Year Later: A Follow-Up to the Inspector General's
April 1997 Report on FBI Laboratory Practices and
Alleged Misconduct in Explosives-Related and Other
Cases (June 1998). Discussion of the results of the
OIG recommendations

Office of the Inspector General, The FBI Laboratory: An
Investigation into Laboratory Practices and Alleged
Misconduct in Explosives-Related and Other Cases
(April 1997). The report on problems at the FBI Lab

Real Science and Forensic Science.d 1 Shepard's
Expert &

Scientific Evidence Quarterly 435-455 (1993). Criticism
of how forensic science is performed

Forensic Science: The Need for Regulation, 4 Havard
J. of Law

and Tech. 109 (Sp. 1991). Criticism of how forensic
science is performed

Forensic Fraud Database Collection of links and reprinted stories

Law-Forensic.com
Daubert &

Criminology/Forensics

Collection of links to articles on crime lab stories

Compilation of Daubert decisions on various topics.

Am. Society of Crime Lab

Dirs

Am. Academy of Forensic
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One of several nrofessional oraanizations which certifv



Sciences

National Legal Aid &
Defender Association
Forenic Library

¥ Champion Articles

Whitehurst, Fred

Whitehurst, Fred

Wolf, William P.

Wolf, William P.

Cherry, Imwinkelried, Meyer

document examiners and other experts Publisher of the
Journal of Forensic Sciences << Searchable Index >>

Useful collection of materials, articles, links, etc. Free
with registration.

Forensic Crime Labs...(Part 1), An overview of
problems with crime labs and 10 things to look for in
discovery of crime lab testing/results

Forensic Crime Labs...(Part 2), An overview of
problems with crime labs and 10 things to look for in
discovery of crime lab testing/results

Practice Points- Preparing to Cross-Examine an Expert
Witness-- Part 1, Good advice on reviewing and
challenging scientific experts

Practice Points- Preparing to Cross-Examine an Expert
Witness-- Part 2, Good advice on reviewing and
challenging scientific experts

Does the Use of Digital Techniques by Law
Enforecemnt Authorites Create a Risk of Miscarriage of
Justice? Generice Evidence Problem
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http://www.nap.edu/
http://www.amazon.com/exec/obidos/tg/detail/-/0743236416/qid=1081794658/sr=1-1/ref=sr_1_1/103-0969309-9559854?v=glance&s=books
http://www.usdoj.gov/oig/special/9806.htm
http://www.usdoj.gov/oig/special/9806.htm
http://www.usdoj.gov/oig/special/9806.htm
http://www.usdoj.gov/oig/special/9806.htm
http://www.usdoj.gov/oig/special/9704a/index.htm
http://www.usdoj.gov/oig/special/9704a/index.htm
http://www.usdoj.gov/oig/special/9704a/index.htm

Troubling Crime Lab Stories
(Sorted by Crime Lab)

¥ Austin Police Department

Blood

¥ Baltimore County Police Department

Blood

¥ Bexar County Medical Examiner

Blood

¥ Boston Police Department
Fingerprints
Fingerprints

¥ Broward County (FL) Sheriff's Crime
DNA Generally

¥ Cape May County Medical Examiner's
Autopsies

" Chicago Police Laboratory

Blood

¥ Cleveland Police Department

Trace -- Hair & Fiber

¥ Connecticut DCF
Child Abuse
¥ Connecticut State Police

Polygraph

¥ Connecticut State Toxicological Lab

Trace -- Hair & Fiber




* Delaware County CID

Fingerprints

¥ Emmanuel Children's Hospital

Child Sex Abuse

*FBI
DNA Generally
Fingerprints
Ballistics
Fingerprints

Fingerprints

Crime Scene
Ballistics
Firearms

Trace -- Hair & Fiber

Trace -- Other

*Florida Department of Law Enforceme
DNA Generally

Trace -- Hair & Fiber

" Forensic Identification Services

Fingerprints

¥ Forensic Pathology Associates, P.C.

Autopsies

¥ Fort Worth Police Crime Lab

DNA Generally

¥ Garden City Police Dept.

[-35


http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/b58a6ea11ca8f90d85256ee0004ca93d?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/2c0b9cce4d499eb885256ec900583ed3?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/76f250a03306890d85256ea600535223?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/2e87d965bed98b1885256e7f0054ddca?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/c96ea5398ee6356285256e9f0063a197?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/69f4adbee5a15cd985256ecb00582b56?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/4a7d2479418d454a85256eed004242d4?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/5109b7dcaf8a227c85256ead004c2e8b?OpenDocument

Fingerprints

¥ Great Lakes Search & Rescue

Dog Trainer/Handler

" Houston Police Department Crime Lab

Crime Lab Administration

Crime Lab Administration

Crime Lab Administration

Chemistry
DNA Generally
Ballistics

DNA Generally
DNA Generally

DNA Generally

Crime Lab Administration

lllinois State Police

Blood

lllinois State Police Forensic Scie

DNA Generally

¥ JTC Consulting

Questioned Documents

¥ Kansas Bureau of Investigation

DNA Generally

¥ Las Vegas Police

Fingerprints

" Las Vegas Police Crime Lab
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http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/96746cba52cd5acc85256e9f0063feac?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/996294b02d92705085256e9f00649eb0?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/3d3b219f0bf8316285256e9f00723289?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/9156d229ee31c6a485256ea1005141b2?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/67b928b6d93dc42785256ea1005142b0?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/3061095c884a974285256ed3006d9436?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/98ad95682273281f85256ed3006da098?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/2464e164870d184285256ee4004d0245?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/27cd74eae90bec9285256ee4004d8c40?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/b0c72c3339c791bc85256f1d000024be?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/c294e055d2d8a9b585256ea9006cd745?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/5306717fc0423c8c85256edf006eddf2?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/8d4c32b51596925985256eac005e2530?OpenDocument

DNA Generally

¥ Los Angeles Police Crime Lab

Chemistry -- Narcotics Testing

*Marion County Forensic Services Age

DNA Generally

¥ Marion Co. Forensic Services Agency

Crime Lab Administrator

¥ Massachusetts Medical Examiner
Autopsies
Autopsies
<blank>
Autopsies

¥ Memphis Regional Forensic Center
Autopsies

¥ Michigan Department of Corrections
Psychology

" Michigan State Police Crime Lab
DNA Generall

* Missouri State Highway Patrol
Chemistry
Chemistry

¥ Montana State Police

Trace

" National Burn Victims Foundation

Pathology
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http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/4ea0cfb33d2d3e7285256ee0004d2315?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/f8457156782dd52185256ed90065f708?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/acb493f04660bd6e85256e920053380a?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/af442f0a3a3bc6e585256e920053816f?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/fa38267aca8e66f785256e9200540feb?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/b688be137fb5351f85256e92005410ad?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/fb66e63de74de0a885256e9200541167?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/afc6090b3e63a82285256e9200541565?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/ffe06a65b3dc0c5b85256ea800487653?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/5670b272230448d485256ead004b77b1?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/36d818eaf97c322b85256eef0044d0ab?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/a6095726661df9ee85256ed0007a2781?OpenDocument

¥ New Hampshire Medical Examiner Offi

Crime Scene

¥ New Mexico Office of the Medical In

Dentist/Bitemarks

" New York State Police
Fingerprints

¥ New York State Police Crime Lab

Blood

" New York State Police Southern Tier
Chemistry

*none
Psychology

¥ Oklahoma City Police
Chemistry

¥ Orchid Cellmark
DNA Generally

¥ Pennsylvania State Police Crime Lab
Chemistry
Fingerprints
DNA Generally

¥ Phoenix Crime Lab
DNA Generally

¥ Pinellas-Pasco Medical Examiner's O
Autopsies

Autopsies
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http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/f825c5439d0f51cb85256e920053027b?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/aa952d4ba626f05185256f1b0052a795?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/8509acba1c31535b85256edf006fa090?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/3627f7a1787a08b585256ee8006aa21c?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/722186e4e3cdcd5e85256f71005440fc?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/1ccd400c4b4d297985256e9f00630187?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/36f05003ff46186885256ee8004f7107?OpenDocument

¥ San Francisco Police
Chemistry

¥ Texas Deparment of Public Safety
Fingerprints

¥ Texas Fire Marshals Office
Crime Scene

¥ Texas Medical Examiner

Autopsies

" Texas State Crime Lab

Blood

¥ Travis County Medical Examiner's Of

Autopsies

¥ United States Secret Service

Questioned Documents

¥ University of North Carolina
Shoeprint

¥ Unknown Department in Vermont
Fingerprints

* Upper Darby (PA) Police
Fingerprints

¥ Vermont State Police Crime Lab
Fingerprints

¥ Virginia Division of Forensic Scien

Trace -- Hair & Fiber

" Washington State Patrol
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http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/a23933ad5359de5f85256f36005bc142?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/00423f39c3df1c9785256eeb004139aa?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/62615aaa999b8e0a85256ea600528727?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/249e9540e38cb99c85256efb000b641b?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/7d07efab37b8727f85256ed000771adf?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/20c4a9bbc5f7ce8585256ede004c407d?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/c43107a072be95e985256e7f00646474?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/25c83fe358259a4485256f5100511995?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/6926d2d3aaba46a085256ed20071459a?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/e84b93a1f885cfc085256ed20072a051?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/e3d8aea60ae5c54885256ed2007041d7?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/9a495338036a96ce85256eec00443144?OpenDocument

Trace
Chemistry
DNA Generally
DNA Generally
DNA Generally
DNA Generally
DNA Generally
DNA Generally
Fingerprints

" Wenatchee Police Department

Child Sex Abuse

\West Texas area medical examiner
Autopsies
¥ West Valley City Police Department

Fingerprints

¥ West Virginia State Police

Blood

Chemistry
Chemistry

¥ Westchester Medical Center Psych. U
Psychiatrist

*Winnebago County Coroner's Office
Autopsies

" Wisconsin State Crime Laboratory

Fingerprints
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http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/044552ec52a88c4385256ed4004b3f38?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/2ee534eb2006bc5285256ecf00527dbf?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/0117ec660a74dc7485256f670052c485?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/378779f762487d4c85256ea6005310a8?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/4e65482c009c64a685256e92006aa581?OpenDocument

¥ (Not Categorized)

Dog Trainer/Handler

Psychopharmacology

Fed. Drug Investigations

Psychiatrist

Trace -- Other

Psychiatrist

[-41


http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/15567feccb496a7485256ed4004ac11d?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/e6260ddf0715687385256ed900650f96?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/516edaacb1e65f0385256eda00465238?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/fd0210fb5088863c85256eda0046b9ab?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/785be4d052401dc385256eda00470a9d?OpenDocument
http://www.nacdl.org/experts.nsf/85f2eb445b01132585256e7f0053c897/ebde6729afd3f14885256eda0047a37c?OpenDocument

Eyewitness Identification

¥ Pending Legislation

Connecticut
Connecticut
Connecticut, 2002
Massachusetts
Oregon

Rhode Island, 2004

Rhode Island, 2004

Rhode Island, 2004

Rhode Island, 2004

¥ Suggested Reading

Heaton-Armstrong, Shepherd,
and Wolchover

Doyle

¥ CLE Materials

Trying the Eyewitness Case:
Applying the Science
Presented October 16th, 2004
at NACDL's Fall Meeting in
Atlanta, Georgia

H.B. 6612 (see pp. 9-12)

H.B. 5678

Bill No. 5678, Committee to set Guidelines
S.173

H.B. 2067

Senate Bill 2229. Lineup/Array Cautionary Instructions,
Composition, Double-Blind. Contact Person: Michael
DiLauro <madpd2001@yahoo.com>

Senate Bill 2229A. Lineup/Array Cautionary
Instructions, Composition, Double-Blind. Contact
Person: Michael DiLauro <madpd2001@yahoo.com>

House Bill 7575. Lineup/Array Cautionary Instructions,
Composition, Double-Blind. Contact Person: Michael
DiLauro <madpd2001@yahoo.com>

House Bill 6102/S. 351 & Explanation of need for this
legislation.

Analysing Witness Testimony (1999). UK-oriented text
on witness memory and perception, including child
memory, effects of drugs, sleep and dream-related
memories, hypnosis, and more. Includes a discussion
of recording witness interviews (recording has been
mandatory for custodial interrogations in UK since
1984). Overall, a fine text for practitioners intersted in
the topic. Order from Amazon

True Witnesses: Cops, Courts, Science and the Battle
Against Misidentification (2005). A history of
psychologists and the justice system's struggles over
eyewitness ID issues. Useful as an overview of the
major personalities, cases, and how the current
situation came to be. Contains 10 pages of endnotes
listing useful books and articles. Order from Amazon

Password Accessible Website. If you are having
trouble accessing this website, please contact Caller
Schiller at (202) 872-8600 ext. 255 or email her at
schiller@nacdl.org.
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FWeb Links

ABA Innocence Committee

Innocence Project

New York State Defenders
Association

PBS Frontline

David Feige, Bronx
Defenders

Inquiry Regarding Thomas
Sophonow

Professor Gary Wells'
homepage

Department of Justice
Eyewitness Guide

Professor Saul Kassin's
Eyewitness Articles

Report on the Task Force on

Eyewitness Evidence
(Suffolk County, Mass)

DoJ Training Manual on
Eyewitness Evidence

Report of the lllinois
Commission on Capital
Punishment (April, 2002)

Eyewitness Identification
Research Laboratory At the
University of Texas at El
Paso

UK Crown Prosecution
Service Materials on
Identification

American Psychology-Law
Society Eyewitness
Publication List

¥ Briefs / Motions

Report and Proposed Resolution regarding Eyewitness
Identification Best Practices: A. Report; B. Resolution;
C. Statement of Best Practices

Mistaken 1.D.s
Eyewitness evidence

Examining eyewitness errors in crimes
Eyewitness ID Issues

Canadian report by DOJ on wrongful convictions with
recommendations for reform, appendix A at 137 (2001)

Articles and useful materials from one of the foremost
experts on eyewitness identification.

Recommendations by DoJ about how to handle line-
ups and photo arrays. Useful for motions, cross-exam,
and closing argument, but not mandatory.

Another good guide to psychological articles by one of
the noted researchers in the field.

Report discussing eyewitness ID reforms to police
procedure and prosecutor protocols.

More fodder for cross-exam and motions on suggestive
show-ups, lineups, photo arrays, and other ID
procedures.

See Chapter 2.

Helpful index to articles on eyewitness ID

Considers the different types of evidence that should
be considered by prosecutors and what sort of quality
is required to secure a conviction. It also considers
whether or not the issue of identification is relevant or
not.

Exhaustive list of publications on eyewitness issues.
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http://www.cga.ct.gov/2002/tob/h/2002HB-05678-R00-HB.htm

State v. LaQuan Ledbetter
(CT 2004)

State v. Maestas
(UT 1997)

State v. Coley
(32 S.w.3d 31 (2000))

People v. Samuel
(NY 03/06/2003)

State v. Grier
(NC Appellate Court 8/02)

People v. Thompson
(NY 10/14/2001)

People v. Franco
(NY 2001)

State v. Nogueira
(CT 2004)

U.S. v. Johnson
(DC 2004)

Fulero's Sample Affidavit

Motion to Obtain Expert
Witness

In Limine Motion and
Supporting Memo

¥ Champion Articles

Feige

Challenge to U.S. Supreme Court standards in
Niel/Manson based on scientific research into link
between confidence and accuracy since 1970s. State
v. LaQuan Ledbetter (CT 2004), State v. LaQuan
Ledbetter, reply brief, State Brief, Innocence Project's
Motion to File Amicus Brief and Application as Amicus
(discussing State v. Reid, a CT case holding cautionary
instruction that suspect may not be in an array or at a
show-up unnecessary). Amicus of The Innocence
Project et als. regarding eyewitness ID issues.

Arguing for admissibility of expert testimony on ID
under Frye test. Affirmed, 3-2 decision.

People v. Samuel :Users should be sure to read the
revised Steblay article, because since these motions
were drafted, one of the supporting articles was
amended, which affects some of the conclusions.
Multiple files include: (1) Motion and Memorandum
regarding double-blind lineup; (2) Affidavit of Steven
Penrod in support of motion; and (3) Reply to State's
Opposition to motion.

Sufficiency claim and state/federal constitutional
challenge to eyewitness ID that makes good use of the
research.

People v. Thompson: Motions regarding request for
sequential lineup. Note that the research (circa 2001)
has been superceded. Counsel using this motion as a
guide should check latest material on the effects of
sequential procedures on false positives and false
negatives. Files include: (1) File-1; (2) File-2; (3) File-3.

Motion and supporting memoranda for double-blind
sequential lineup

State v. Nogueira, Appellant's brief and_index to
appendix challenging Manson v. Braithwaite.
Intermediate appellate court bound by State Supreme
Court and SCOTUS rulings and could not address the
issue.

Motion to Suppress Eyewitness 1D

I'll Never Forget that Face



http://www.nacdl.org/sl_docs.nsf/Issues/ABAinncomm/$FILE/EyeWitRevRept.doc
http://www.nacdl.org/sl_docs.nsf/Issues/ABAinncomm/$FILE/EyeWitRec.doc
http://eyewitness.utep.edu/
http://www.pbs.org/wgbh/pages/frontline/shows/dna/
http://www.idoc.state.il.us/ccp/ccp/reports/commission_report/index.html
http://www.cps.gov.uk/legal/section13/chapter_a.html
http://www.cps.gov.uk/legal/section13/chapter_a.html

Scheck
Nettles
Doyle
Doyle
Sands
Tarlow
Steele
Wells

Steele
O'Toole

Ehlers

 Treatises

Freeing the Innocent

| noticed you paused

No Confidence
Two Stories
A graphic crime scene

Too Clever by Half

Trying Identification Cases

Eyewitness ldentification Evidence: Science And
Reform

Reforming Identification Law Strategies And Goals

District Of Columbia Public Defender Eyewitness
Reliability Survey

Eyewitness ldentification State Law Reform

Loftus & Doyle, Eyewitness Testimony: Civil |A lawyer's guide to this field, includes

& Criminal (3rd Ed. 1998)

sample motion language, cross-exams,
and opening/closing arguments.

Cutler & Penrod, Mistaken Identification: A good collection of studies and policy

The Eyewitness, Psychology,
and the Law (1995)

advice, should be supplemented with
studies since 1995.

Loftus, Eyewitness Testimony (1996) A good discussion of the field by one

of the best known writers.

Loftus, Eyewitness Testimony (1979) The fountainhead of many eyewitness

ID cases and challenges, largely
superceded by the 1996 edition.

[-45


http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/2004023.wpd
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/ip_application.doc
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/ledbetter.rbf.wpd
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/ledbetter24299.pdf
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/ip_motion.doc
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/ip_application.doc
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/ledbetter.amicus.doc
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/ledbetter.amicus.doc
http://www.nacdl.org/experts.nsf/0c7cfed573ee6d5185256f8000520763/3dc3e8b209f0467a85256f8000523167/$FILE/lineup.mtnmmo.wpd

CHAPTER II:

UNDERSTANDING DNA EVIDENCE:
WHAT DEFENSE LAWYERS
NEED TO KNOW

By

Professor William C. Thompson



Houston Has A Problem:

Bad DNA Evidence Sent the

Wrong Man to Prison at Least Once. How Many More are
There and What Can be Done About it?

by William C. Thompson

osiah Sutton’s nightmare began on

October 30, 1998 when a woman

mistakenly identified him as one of
two men who had raped her. The 16-
year-old Houston resident demanded to
have a DNA test — confident that it
would prove his innocence — but the
Houston Police Department Crime
Laboratory reported finding his DNA pro-
file in semen samples from the crime.
After a short trial, Sutton was convicted
and sentenced to 25 years in prison for a
crime he did not commit. He was

[TIhe work of the HPD lab was some of the worst |

had ever seen. The laboratory routinely failed to fol-

low proper scientific procedures. It interpreted DNA

test results and computed statistical estimates in a

manner biased against the accused. Most impor-

tantly, | found several instances in which there was

outright misrepresentation of scientific findings —

where the lab analysts would say that two samples

had the same DNA profile when the actual test

results showed they did not.

released last month after a new DNA test
proved conclusively that he was not one
of the rapists.

The Sutton case has added fuel to a
growing controversy about the criminal
justice system in Harris County, Texas —
which has sent more people to death row
than any other county in the nation. The
problems in the Harris County Police
Department (HPD) Crime Laboratory
were first brought to light last fall in a
series of investigative reports by television
station KHOU. T was one of several
experts asked by KHOU to review labora-
tory records and transcripts from cases
processed by the DNA/Serology unit of the
HPD laboratory. T was shocked by what T
Saw.

In televised interviews I said the work

of the HPD lab was some of the worst I
had ever seen. The laboratory routinely
failed to follow proper scientific proce-
dures. Tt interpreted DNA test results and
computed statistical estimates in 2 man-
ner biased against the accused. Most
importantly, T found several instances in
which there was outright misrepresenta-
tion of scientific findings — where the lab
analysts would say that two samples had
the same DNA profile when the actual test
results showed they did not.

After the television exposé, the Harris
County district attorney asked a state
agency, the Texas Department of Public
Safety, to conduct an audit of the Harris
County Police Department’s DNA/Serology
Laboratory. The audit report, released in
January, confirmed many of the problems
identified in the KHOU reports, along with
some others, such as a roof in the evi-
dence room that leaked so badly that 34
DNA evidence samples were destroyed in
a single stormy night, and poorly trained
DNA analysts who could not verify their
academic credentials.

The scathing audit report led the dis-
trict attorney to shut down the
DNA/Serology laboratory pending review
by an outside agency. The district attor-
ney also agreed to allow retesting of evi-
dence in some of the cases I had identi-
fied as problematic in the television news
reports.

One of these cases was Josiah Sutton’s.
During Sutton’s trial, 2 DNA analyst from
the HPD lab testified that Sutton’s unique
DNA profile was found mixed with DNA of
the victim and another man in vaginal
samples from the rape victim and in a
semen stain collected from the back seat
of the victim’s automobile, where two
men had raped her. According to the lab
report, the probability Sutton would
match by chance was 1 in 694,000.

This statistic grossly overstated the
power of the DNA evidence. Although
Sutton’s profile was consistent with the
mixture of DNA characteristics found in
the vaginal samples, these samples con-
tained so many characteristics that thou-

sands of people would also be “consis-
tent.” By my calculations, the probability
of a coincidental match in the case was
actually greater than 1 in 8. But that was
not the worst of it.

Examination of the DNA test results
showed that the semen stain from the
back seat of the car did not match Sutton,
as the laboratory report had stated — it
appeared to be from an unknown man.
Based on his DNA profile, this unknown
man could have been one of the two
rapists whose semen was found in the
vaginal samples. But if he was one of the
two rapists, Josiah Sutton could not have
been the other. Sutton’s DNA, when com-
bined with that of the back seat semen
donor, could not account for the mixture
of genetic characteristics found in the
vaginal samples. So if one makes the rea-
sonable assumption that the semen donor
was one rapist, Sutton was ruled out as
the other.

The jury that convicted Sutton never
heard about this problem. It was led to
believe that the DNA evidence uniquely
identified Sutton as one of the rapists,
when it actually provided strong evidence
of his innocence. The case is a striking
example of what can happen when
defense lawyers accept laboratory reports
and expert testimony at face value without
examining the underlying scientific data.

In early March, a new test of semen
from the vaginal swab, in a private labora-
tory, revealed the DNA profiles of two men
— and conclusively ruled out Sutton as a
possible contributor. Because the victim
had made it clear that the two rapists
were the only possible sources of the
semen, the new test firmly establishes his
innocence. He was released on bail
March 12, 2003 pending a petition to the
state governor for a full pardon.

In light of Sutton’s exoneration, the
question is no longer whether innocent
people have been sent to prison by bad
lab work in Houston, but how many,
whether any have been executed, and
what it will take to find them. The district

continued on page 17
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attorney is currently reviewing his files to
identify cases as far back as 1992 in which
DNA evidence produced the HPD laborato-
1y figured in a conviction. So far prosecu-
tors have ordered retesting in the cases of
68 prisoners, 17 of whom are on death
TOW.

Many more retests may be needed. In
some of the most problematic cases retest-
ing may be impossible, however, because
the HPD inappropriately consumed all of
the evidence in the first round of DNA test-
ing.

The Texas state legislature has held a
series of hearings to find out what went
wrong with the Houston lab, and what
might be done about it. One obvious factor
is the dysfunctional nature of the criminal
justice system in Houston, where court
appointed defense attorneys have found it
difficult even to obtain copies of laboratory
reports before trial, and rarely are able to
have independent experts review the
underlying laboratory work.

According to a recent New York Times
story, Timothy Fallon, director of the Bexar
County crime laboratory in San Antonio,
told a committee of the Texas Legislature
this month that there was only one way to
assure the integrity of DNA testing by labo-
ratories. “Resources must be made avail-
able to criminal defense attorneys,” he
said. “If you want the best crime lab, you
need to have the best criminal defense
attorneys to challenge us.”

It remains to be seen whether the Texas
legislators will take this advice to heart.

For more information on the
Houston laboratory problems, see
the NLADA Forensics Library at
www.nlada.org/Defender. &

William C. Thompson is a professor in
the Department of Criminology, Law &
Society at the University of California,
Irvine. A lawyer and an expert on scien-
tific evidence, be is the recipient of a
grant from the Gideon Project of the
Open Society Institute (a branch of the
Soros Foundation) to study ways to help
criminal defense lawyers deal more
effectively with scientific evidence. He is
the creator and manager of the Forensics
Library for public defenders, available on
the NLADA Web site. ¢

with community people and groups.
Many of those resources are refer-
enced, in this article.

The Community Justice Resource
Center at the Advancement Project
provides information on funding

sources, civil rights data, reference pub-  advance community goals and build the
lications and much more. For more

information, contact ¢jrc@advance-  capacity of communities to negotiate on their
mentproject.org or go to their Web site
at www.advancementproject.org. own terms with the powers that be.
The New England Training
Consortium is developing training  jnfrasiructure that can support and
materials that break down the ele-  j4vance a community oriented problem
ments of the community lawyering to golving approach to working on social
teachable segments emphasizing spe- jygtice issues. For more information,
cific community lawyering skills. - For  ¢ontact Tanya Neiman through her assis-

Community lawyers flexibly employ a wide
variety of strategies — media, policy, outreach,

transactional approaches and litigation — to

more information, contact Ellen Cari Napoles at
Hemley at ehemley @miri.org. cnapoles@sfbar.org.
The OSI Community Oriented The Project for the Future of

Problem Solving Working Group  gqyal justice is working closely with all
spans all segments of the justice system o thege entities to coordinate and pro-
including courts, prosecutors, defend- e the development of infrastructure
ers, legal aid advocates, law schools 4t will advance lawyering for social jus-
and others. This group, including e For more information, contact

some of the session organizers and  ¢ymille Holmes at cholmes@clasp.org. &
participants, is working to build an

U.S. Supreme Court Rules In Favor

of IOLTA
"More than $1Go Million Trotecte A

n a major victory for Interest on Lawyers’ Trust Account (IOLTA) programs across the country, the U.S.

Supreme Court ruled on March 25, that the Washington State IOLTA program does not violate the Fifth

Amendment, upholding the 9th Circuit's 2001 en banc ruling. This ruling in Brown v. Legal Foundation of
Washington (originally Washington Legal Foundation v. Legal Foundation of Washington) protects
approximately $160 million currently held in IOLTA accounts nationally. Within the legal aid community,
every state uses IOLTA accounts to fund legal assistance for low-income people. An amicus brief in support of
the Legal Foundation of Washington was filed jointly by the NLADA, AARP, Legal Counsel for the Elderly, Inc.,
and The Brennan Center For Justice.

IOLTA accounts are comprised of short-term interest earned on escrow accounts established by lawyers to
hold their clients' real estate transactions and other matters. Client funds that are too small in amount or held
for too short of a time to earn interest for the client, net of bank charges or administrative fees, are placed in
a pooled, interest-bearing trust account. In so doing, the interest earned is used to provide legal aid for low-
income people.

For more information on the IOLTA ruling, visit the NLADA Web site, www. nlada.org/Civil. &
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"l get a sinking feeling when | hear a client has been fingered by a DNA
test,” a defense lawyer recently told us. "Seems there's not much | can
do but negotiate a guilty plea."

Promoters of forensic DNA testing have done a good job selling the public, and even many
criminal defense lawyers, on the idea that DNA tests provide a unigue and infallible
identification. DNA evidence has sent thousands of people to prison and, in recent years, has
played a vital role in exonerating men who were falsely convicted. Even former critics of DNA
testing, like Barry Scheck, are widely quoted attesting to the reliability of the DNA evidence in
their cases. It is easy to assume that any past problems with DNA evidence have been worked
out and that the tests are now unassailable.

The problem with this assumption is that it ignores case-to-case variations in the nature and
quality of DNA evidence. Although DNA technology has indeed improved since it was first used
just 15 years ago, and the tests have the potential to produce powerful and convincing results,
that potential is not realized in every case. Even when the reliability and admissibility of the
underlying test is well established, there is no guarantee that a test will produce reliable results
every time it is used. In our experience there often are case-specific issues and problems that
greatly affect the quality and relevance of DNA test results. In those situations, DNA evidence is
far less probative than it might initially appear.

The criminal justice system presently does a poor job of distinguishing unassailably powerful
DNA evidence from weak, misleading DNA evidence. The fault for that serious lapse lies partly
with those defense lawyers who fail to evaluate the DNA evidence adequately in their cases.
This article describes the steps that a defense lawyer should take in cases that turn on DNA
evidence in order to ascertain whether and how this evidence should be challenged.

Our focus here is on the most widely used form of DNA testing, which examines genetic variants
called short tandem repeats, or STR's. Our goal is to explain what you need to know, why you
need to know it, and how you get the materials and help you need. We leave for a future article
discussion of another less common and even more problematic form of DNA testing, which
examines mitochondrial DNA (mtDNA).

Understanding the lab report
The first item you need in a DNA

case is the lab report. The report should state what samples were tested, what type of DNA test
was performed, and which samples could (and could not) have a common source. Reports
generally also provide a "table of alleles" showing the DNA profile of each sample. The DNA
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profile is a list of the alleles (genetic markers) found at a number of loci (plural for "locus," a
position) within the human genome. To understand DNA evidence, you must first understand the
table of alleles.

FIGURE 1: TABLE OF RLLELES

Which suspect B a8 posdible source of the blood? Only one of the four suspects has & DMA profile that
matches the DHA profile observed in the blood sample

D3S1358 | VWA FliA Am | DESIITY | DI1IS1] | DIESS] D55E1E D135317 DTSHI0

Blood Sinin 15, 16 15,13 | 25,26 :ﬁ!"r" 12,13 27,30 13,14 1,11 9,12 1,12
Suspect 1 1h, 18 15 16 | 21,24 AY 1214 2T 1317 11,12 H11 R F
Suspect T 15,15 15, 18 | 19,232 XY 13,15 5.3 [k 11,11 1] 9.10
Suspect 3 15 14 15,15 | 25,26 XY | 113 1730 13,14 .11 912 (A
Suspeet 4 16, 16 16, 17 | 1% 24 XY 1414 0,4 13,16 w1l 10,11 9.10

Figure 1 shows a table of alleles, as represented in a typical lab report. This table shows the
DNA profiles of five samples — blood from a crime scene and reference samples from four
suspects. These samples were tested with an automated instrument called the ABI Prism 310
Genetic Analyzer™ using a set of genetic probes called ProfilerPlus™. A company called
Applied Biosystems, Inc. (ABI) developed this system for typing DNA. It is currently the most
widely used method for forensic DNA typing in the United States, used by about 85 percent of
laboratories that do forensic DNA testing.1

Across the top of the table are the names of the various loci examined by the test. The
ProfilerPlus™ system examines ten loci. (Labs sometimes also run another set of genetic
probes, called Cofiler™, which includes four additional loci). The alleles that the test detected at
each locus are identified by numbers. Thus, at locus D3S1358, the test detected alleles 15 and
16 on the bloodstain. At each locus, a person has two alleles, one inherited from each parent. In
some cases, only one allele is detected, which is interpreted as meaning that by chance the
person inherited the same allele from each parent. (See in Figure 1, e.g., Suspect 2's profile at
locus D3S1358 and Suspect 4's profile at locus D8S1179). However, most samples will have
two different alleles at each locus, as seen in Figure 1.

Each allele is a short fragment of DNA from a specific location on the human genome known as
an STR (short tandem repeat). STRs are places in human DNA where a short section of the
genetic code repeats itself. Everyone has these repeating segments, but the number of
repetitions (and hence the length of these segments) varies among individuals. The numbers
assigned to the alleles indicate the number of repetitions of the core sequence of genetic code.
ProfilerPlus™ identifies and labels fragments of DNA that contain STRs. The Genetic Analyzer
then measures their length and thereby determines which alleles are present.

By examining the DNA profiles, one can tell whether each suspect could or could not have been
the source of the blood. Suspects 1, 2 and 4 are ruled out as possible sources because they
have different alleles than the blood at one or more loci. However, Suspect 3 has exactly the
same alleles at every locus, which indicates he could have been the source of the blood. In a
case like this, the lab report will typically say that Suspects 1, 2 and 4 are "excluded" as possible
sources of the blood, and that Suspect 3 "matches" or is "included" as a possible donor.

One of the loci analyzed is called amelogenin (Amel) and is used for typing the sex of a
contributor to a sample. Males have X and Y versions of the alleles at that locus; females have
only the X because they inherit two copies of the X chromosome. All of the profiles shown in
Figure 1 appear to be of males.

Lab reports generally also contain estimates of the statistical frequency of the matching profiles
in various reference populations (which are intended to represent major racial and ethnic
groups). Crime labs compute these estimates by determining the frequency of each allele in a
sample population, and then compounding the individual frequencies by multiplying them
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together. If 10% (1 in 10) of Caucasian Americans are known to exhibit the 14 allele at the first
locus (D3S1358) and 20% (1 in 5) are known to have the 15 allele, then the frequency of the
pair of alleles would be estimated as 2 x 0.10 x 0.20 = 0.04, or 4% among Caucasian
Americans. The frequencies at each locus are simply multiplied together (sometimes with a
minor modification meant to take into account the possibility of under-represented ethnic
groups), producing frequency estimates for the overall profile that can be staggeringly small:
often on the order of 1 in a billion to 1 in a quintillion, or even less. Needless to say, such
evidence can be very impressive.

When the estimated frequency of the shared profile is very low, some labs will simply state "to a
scientific certainty" that the samples sharing that profile are from the same person. For example,
the FBI laboratory will claim two samples are from the same person if the estimated frequency of
the shared profile among unrelated individuals is below one in 260 billion. Other labs use
different cut off values for making identity claims. All of the cut-off values are arbitrary: there is
no scientific reason for setting the cut off at any particular level just as there is no formally
recognized way of being "scientifically certain" about anything. Moreover, these identity claims
can be misleading because they imply that there could be no alternative explanation for the
"match," such as laboratory error, and they ignore the fact that close relatives are far more likely
to have matching profiles than unrelated individuals. They can also be misleading in that the
DNA tests themselves are powerless to provide any insight into the circumstances under which
the sample was deposited and are generally unable to determine the type of tissue that was
involved.

Looking behind the lab report: Are the laboratory's conclusions fully
supported by the test results?

Many defense lawyers simply accept lab reports at face value without looking behind them to
see whether the actual test results fully support the laboratory's conclusions. This can be a
serious mistake.

In our experience, examination of the underlying laboratory data frequently reveals limitations or
problems that would not be apparent from the laboratory report, such as inconsistencies
between purportedly "matching" profiles, evidence of additional unreported contributors to
evidentiary samples, errors in statistical computations and unreported problems with
experimental controls that raise doubts about the validity of the results. Yet forensic DNA
analysts tell us that they receive discovery requests from defense lawyers in only 10-15% of
cases in which their tests incriminate a suspect.

Although current DNA tests rely heavily on computer-automated equipment, the interpretation of
the results often requires subjective judgment. When faced with an ambiguous situation, where
the call could go either way, crime lab analysts frequently slant their interpretations in ways that
support prosecution theories.2

Part of the problem is that forensic scientists refuse to take appropriate steps to "blind"
themselves to the government's expected (or desired) outcome when interpreting test results.
We often see indications, in the laboratory notes themselves, that the analysts are familiar with
facts of their cases, including information that has nothing to do with genetic testing, and that
they are acutely aware of which results will help or hurt the prosecution team. A DNA analyst in
one case wrote:

"Suspect-known crip gang member — keeps 'skating' on charges-never serves time. This
robbery he gets hit in head with bar stool — left blood trail. [Detective] Miller wants to connect
this guy to scene w/DNA ..."

In another case, where the defense lawyer had suggested that another individual besides the
defendant had been involved in the crime, and might have left DNA, the DNA laboratory notes
include the notation: "Death penalty case. Need to eliminate [other individual] as a possible
suspect.”
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It is well known that people tend to see what they expect (and desire) to see when they evaluate
ambiguous data.3 This tendency can cause analysts to unintentionally slant their interpretations
in a manner consistent with prosecution theories of the case. Furthermore, some analysts
appear to rely on non-genetic evidence to help them interpret DNA test results. When one of us
guestioned an analyst's interpretation of a problematic case, the analyst defended her position
by saying: "I know | am right — they found the victim's purse in [the defendant's] apartment.”
Backwards reasoning of this type (i.e., "we know the defendant is guilty, so the DNA evidence
must be incriminating") is another factor that can cause analysts to slant their reports in a
manner that supports police theories of the case. Hence, it is vital that defense counsel look
behind the laboratory report to determine whether the lab's conclusions are well supported, and
whether there is more to the story than the report tells.

Behind the Table of Alleles Detected (Figure 1) is a set of computer-generated graphs called
electropherograms that display the test results. When evaluating STR evidence, a defense
lawyer should always examine the electropherograms because they sometimes reveal
unreported ambiguities and, fairly frequently, evidence of additional, unknown contributors. The
electropherograms shown in Figure 2 display the results for the crime scene blood and four
suspects discussed above at three of the ten loci summarized in Figure 1.

FIGURE 2: ELECTROPHEROGRRMNS

The "peaks" in the Showing the Results of ProfilerPlus™ Analysis of Five Samples at

FrH Three Loci (D351358, vWa and FGA). Which suspect & a possible
electropherograms indicate the source of the blood? Boxes immediately below the peaks label [
presence of human DNA. The the name of the alleles seen while boxes below indicate their €

peaks on the left side of the heights in RFUs
graphs represent alleles at locus Biid W
D3S1358; those in the center H
represent alleles at locus VWA, i
and those on the right represent

alleles at locus FGA. The ]

i B

(9 )
numbers under each peak are suapast |

computer-generated labels that J ' u .
indicate which allele each peak o i TET B
represents and how high the [ L -
peak is relative to the baseline. ' ;

By examining the I i -
electropherograms in Figure 2, [ L] M =3
one can readily see that the ' ; i 3
computerized system detected R . ’ L s

two alleles in the blood from the . —p
crime scene at locus D3S1358. [ [
! [1éH]

—
—

These are alleles 15 and 16,

which are reported in the Table

of Alleles (Figure 1). The other Smpactd
alleles reported in the allele ‘

chart (Figure 1) can also be 04
seen. Our initial examination of =
these electropherograms

reveals no obvious problems of

interpretation in this case.

—
—

s
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However, other cases are not so clearcut. Consider the electropherogram in Figure 3, which
shows the DNA test results that purportedly "matched" a defendant to a saliva sample taken
from the breast of an alleged sexual assault victim. Although the laboratory report stated that the
same alleles were found in both samples at these three loci, close examination of the
electropherograms supports a significantly different conclusion. There are two additional "peaks"
in the saliva sample that the laboratory failed to report — a peak labeled "12" (indicating allele
12) at locus D3S1358, and a peak labeled "OL Allele” (indicating a possible "off-ladder," or
unclassified, allele) at locus FGA. The laboratory decided to ignore these two peaks and never
mentioned them in its report. A defense lawyer who failed to examine the underlying test results
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would never have known about them. However, they clearly complicate the interpretation of the
evidence — raising the possibility, for example, that the DNA on the breast swab is from a
person with alleles 12 and 17 at locus D3S1358, rather than just allele 17, which would exclude
the defendant as a possible contributor.

FIGURE 3: ELECTROPHEROGRARNS OF DEFENDANT
AND A "SALIVA SANPLE™ FRON AN EVIDENCE SUAB

Electropherograms showing a DNA profile for the D3, vWA and FGA loci for two samples. Top sample is
from a swab of a woman's braast that the defendant is said to have licked, Bottom sample is the defen-
dant™s profile. Bones below the peaks label the name of the alleles seen while boxes below indicate
their heights in RFUs

I D518 | | A, || FGa |
Laliva Sample
100
-\,..-rN"" ﬁ"\ﬂuw—-ﬁwn
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1500
000
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1645 [1151][1150]

Sources of ambiguity in STR interpretation

A number of factors can introduce ambiguity into STR evidence, leaving the results open to
alternative interpretations. To competently represent an individual incriminated by DNA
evidence, defense counsel must uncover these ambiguities, when they exist, understand their
implications, and explain them to the trier-of-fact.

Mixtures. One of the most common complications in the analysis of DNA evidence is the
presence of DNA from multiple sources. A sample that contains DNA from two or more
individuals is referred to as a mixture. A single person is expected to contribute at most two
alleles for each locus. If more than two peaks are visible at any locus, there is strong reason to
believe that the sample is a mixture.

By their very nature mixtures are difficult to interpret. The number of contributors is often
unclear. Although the presence of three or more alleles at any locus signals the presence of
more than one contributor, it often is difficult to tell whether the sample originated from two,
three, or even more individuals because the various contributors may share many alleles. If
alleles 14, 15 and 18 are observed at a locus, they could be from two individuals, A and B,
where A contributed 15 and B contributed 14, 18. Alternatively, A could have contributed 14, 15
while B contributed 15, 18, and so on. There might also be three contributors. For example A
could have contributed 14, 15, while B contributed 15, 18 and C contributed 15. Many other
combinations are also consistent with the findings. A study of one database of 649 individuals
found over 5 million three-way combinations of individuals that would have shown four or fewer
alleles across all 13 commonly tested STR loci.5

Some laboratories try to determine which alleles go with which contributor based on peak
heights. They assume that the taller peaks (which generally indicate larger quantities of DNA at
the start of the analysis) are associated with a "primary" contributor and the shorter peaks with a
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"secondary" contributor. In Figure 4, for example, a laboratory analyst might conclude that
alleles 15 and 18 in the left locus (D3S1358), and alleles 19 and 21 in the right locus (FGA) are
associated with a primary contributor, while allele 16 in the left locus and alleles 22 and 25 in the
right locus are associated with a secondary contributor. But these inferences are often
problematic because a variety of factors, other than the quantity of DNA present, can affect peak
height. Moreover, labs are often inconsistent in the way they make such inferences, treating
peak heights as a reliable indicator of DNA quantity when doing so supports the government's
case, and treating them as unreliable when it does not.

These interpretive ambiguities make it difficult, and sometimes impossible, to estimate the
statistical likelihood that a randomly chosen individual will be "included” (or, could not be
"excluded") as a possible contributor to a mixed sample. Defense lawyers should look carefully
at the way in which laboratories compute statistical estimates in mixture cases because these
estimates often are based on debatable assumptions that are unfavorable to the defendant.

FIGURE Y4: PRESENCE OF NORE THRN TUD RLLELES
RT R LOCUS INDICATES A MIXTURE.
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Degradation. As samples age, DNA like any chemical begins to break down (or degrade). This
process occurs slowly if the samples are carefully preserved but can occur rapidly when the
samples are exposed for even a short time to unfavorable conditions, such as warmth, moisture
or sunlight.

Degradation skews the relationship between peak heights and the quantity of DNA present.
Generally, degradation produces a downward slope across the electropherograms in the height
of peaks because degradation is more likely to interfere with the detection of longer sequences
of repeated DNA (the alleles on the right side of the electropherogram) than shorter sequences
(alleles on the left side).

Degraded samples can be difficult to type. The process of degradation can reduce the height of
some peaks, making them too low to be distinguished reliably from background "noise" in the
data, or making them disappear entirely, while other peaks from the same sample can still be
scored. In mixed samples, it may be impossible to determine whether the alleles of one or more
contributors have become undetectable at some loci. Often analysts simply guess whether all
alleles have been detected or not, which renders their conclusions speculative and leaves the
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results open to a variety of alternative interpretations. Further, the two or more biological
samples that make up a mixture may show different levels of degradation, perhaps due to their
having been deposited at different times or due to differences in the protection offered by
different cell types. Such possibilities make the interpretation of degraded mixed samples
particularly prone to subjective (unscientific) interpretation.

Allelic Dropout. In some instances, an STR test will detect only one of the two alleles from a
particular contributor at a particular locus. Generally this occurs when the quantity of DNA is
relatively low, either because the sample is limited or because the DNA it contains is degraded,
and hence the test is near its threshold of sensitivity. The potential for allelic dropout
complicates the process of interpretation because analysts must decide whether a mismatch
between two profiles reflects a true genetic difference or simply the failure of the test to detect all
of the alleles in one of the samples.

FIGURE 6: RLLELIC DROPOUT OR THE URONG NANA
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Figure 6 shows three additional loci from the case shown in Figure 3, in which a defendant's
profile was "matched" to the profile of a saliva sample from a woman's breast. The laboratory
reported that the DNA profile of the saliva sample shown in Figure 6 was consistent with the
defendant's profile, despite the absence of the defendant's 14 allele at locus D13S317 because
it assumed that the 14 allele had "dropped out.” However, the occurrence of "allelic dropout"
cannot be independently verified — the only evidence that this phenomenon occurred is the
"inconsistency"” that it purports to explain. Obviously, there is another possible interpretation that
is more favorable for this defendant — i.e., that police arrested the wrong man.

Spurious Peaks. An additional complication in STR interpretation is that electropherograms
often exhibit spurious peaks that do not indicate the presence of DNA. These extra peaks are
referred to as "technical artifacts" and are produced by unavoidable imperfections of the DNA
analysis process. The most common artifacts are stutter, noise and pull-up.

Stutter peaks are small peaks that occur immediately before (and, less frequently, after) a real
peak. Stutter occurs as a by-product of the process used to amplify DNA from evidence
samples. In samples known to be from a single source, stutter is identifiable by its size and
position. However, it is sometimes difficult to distinguish stutter bands from a secondary
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contributor in samples that contain (or might contain) DNA from more than one person.

"Noise" is the term used to describe small background peaks that occur along the baseline in all
samples. A wide variety of factors (including air bubbles, urea crystals, and sample
contamination) can create small random flashes that occasionally may be large enough to be
confused with an actual peak or to mask actual peaks.

Pull-up (sometimes referred to as bleed-through) represents a failure of the analysis software to
discriminate between the different dye colors used during the generation of the test results. A
signal from a locus labeled with blue dye, for example, might mistakenly be interpreted as a
yellow or green signal, thereby creating false peaks at the yellow or green loci. Pull-up can
usually be identified through careful analysis of the position of peaks across the color spectrum,
but there is a danger that pull-up will go unrecognized, particularly when the result it produces is
consistent with what the analyst expected or wanted to find.

Although many technical artifacts are clearly identifiable, standards for determining whether a
peak is a true peak or a technical artifact are often rather subjective, leaving room for
disagreement among experts. Furthermore, analysts often appear inconsistent across cases in
how they apply interpretive standards — accepting that a signal is a "true peak” more readily
when it is consistent with the expected result than when it is not. Hence, these interpretations
need to be examined carefully.

Spikes, blobs and other false peaks. A number of different technical phenomena can affect
genetic analyzers, causing spurious results called "artifacts" to appear in the electropherograms.
Spikes are narrow peaks usually attributed to fluctuation in voltage or the presence of minute air
bubbles in the capillary. Spikes are usually seen in the same position in all four colors. Blobs are
false peaks thought to arise when some colored dye becomes detached from the DNA and gets
picked up by the detector. Blobs are usually wider than real peaks and are typically only seen in
one color. The "OL Allele" shown in Figure 8 below may be a blob.

FIGURE 7: ELECTROPHEROGRAN

Cantaing technical artifacts called stutter that may mask the presence of true alleles
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FIGURE B: BLOBS AND OTHER FRALSE PERKS
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Spikes and blobs are not reproducible, which means that if the sample is run through the genetic
analyzer again these artifacts should not re-appear in the same place. Hence, the correct way to
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confirm that a questionable peak is an artifact is to rerun the sample. However analysts, to save
time, often simply rely on their "professional experience" to decide which results are spurious
and which are real. This practice can be problematic because no generally accepted objective
criteria have yet been established to discriminate between artifacts and real peaks (other than
retesting).

Threshold Issues: Short Peaks, "Weak" Alleles. When the quantity of DNA being analyzed is
very low (as indicated by low peak-heights) the genetic analyzer may fail to detect the entire
profile of a contributor. Furthermore, it may be difficult to distinguish true low-level peaks from
technical artifacts. Consequently, most forensic laboratories have established peak-height
thresholds for "scoring” alleles. Only if the peak-height (expressed in RFU) exceeds a standard
value will it be counted.

There are no generally accepted thresholds for how high peaks must be to qualify as a "true
allele." Applied Biosystems, Inc., which sells the most widely used system for STR typing (the
ABI Prism 310 Genetic Analyzer™ with the ProfilerPlus™ system) recommends a peak-height
threshold of 150 RFU, saying that peaks below this level must be interpreted with caution.
However, many crime laboratories that use the ABI system have set lower thresholds (down to
40 RFU in some instances). And crime laboratories sometimes apply their standards in an
inconsistent manner from case to case or even within a single case. Hence, a defendant may be
convicted in one case based on "peaks" that would not be counted in another case, or by
another lab. And in some cases there may be unreported peaks, just below the threshold, that
would change the interpretation of the case if considered.

Finding and evaluating low-level peaks can be difficult because labs can set their analytic
software to ignore peaks below a specified level and can print out electropherograms in a
manner that fails to identify low-level alleles. The best way to assess low-level alleles is to obtain
copies of the electronic data files produced by the genetic analyzer and have them re-analyzed
by an expert who has access to the analytic software.

Figure 9 shows electropherograms from a rape/homicide case. The defendant admitted having
intercourse with the victim, but contended another man had subsequently raped and killed her.
The crime lab reported finding only the defendant's profile in vaginal samples from the victim;
the lab report stated that the second man was "excluded" as a possible source of the semen
collected from the victim's body. However, a review of the electronic data by a defense expert
revealed low-level alleles (peaks) consistent with those of the second man, which significantly
helped the defense case. Notice how these low-level alleles are obscured in the upper
electropherogram (which the lab initially provided in response to a discovery request) due to the
use of a large scale (0-2000 RFU) on the Y-axis. These low peaks are revealed in the lower
electropherogram, where the defense expert set the software with a lower threshold of detection
and produced an electropherogram with a lower scale (0-150 RFU).
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FIGURE 9: DEFENSE EXANINATION OF ELECTRONIC DARTA

Reveals Second Contributor to Vaginal Sample (After Crime Lab Reportad the Second Man Had Been "Excluded”)
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1. Bureau of Justice Statistics, Survey of DNA Crime Laboratories, 2001. National Institute of
Justice, NCJ 191191, January 2002.<http://www.0jp.usdoj.gov/bjs/pub/pdf/sdnacl01.pdf>

2. See, William C. Thompson, Subjective interpretation, laboratory error and the value of DNA
evidence: Three case studies, 96 Genetica 153 (1995); William C. Thompson, Accepting Lower
Standards: The National Research Council's Second Report on Forensic DNA Evidence. 37
Jurimetrics 405 (1997); William C. Thompson, Examiner Bias in Forensic RFLP Analysis,
Scientific Testimony: An Online Journal, www.scientific.org.

3. See D. Michael Risinger, Michael J. Saks, William C. Thompson, & Robert Rosenthal, The
Daubert/Kumho Implications of Observer Effects in Forensic Science: Hidden Problems of
Expectation and Suggestion. 90 Cal.L.Rev. 1 (2002).

4. For more background information on STR testing, see John M. Butler, Forensic DNA Typing:
Biology and Technology Behind STR Markers (2001).

5. For more information about this study, contact Dan Krane.
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Reviewing the electronic files produced by the ABI Prism 310 Genetic Analyzer™ (or similar
NACDL.org equipment) has a number of additional benefits beyond revealing unreported low-level peaks.
The software that controls these devices creates a complete record of all operations the device
performs while typing samples in a particular case and records the results for each sample.

These records can reveal a variety of problems in testing that a forensic laboratory may fail to
notice or choose not to report, such as failure of experimental controls, multiple testing of
samples with inconsistent results, re-labeling of samples which can flag potential sample mix-
ups and failure to follow proper procedures. We know of several cases in which review of
electronic data has revealed that the laboratory failed to run all of the necessary control samples
needed to verify the reliability of the test results, or that the laboratory ran the control samples
under different conditions than the analytical samples (a major breach of good scientific
practice).

The electronic files are also useful for producing trial exhibits. An expert with the right software
can convert the files from their proprietary format into Adobe Acrobat™ files containing images
that can easily be inserted into Powerpoint™ and Microsoft Word™ documents.

It is easy for crime laboratories to produce the electronic data that underlie their conclusions. All
that is necessary is to copy the files produced in the case onto a CD-ROM or other storage
medium. CD-ROMs are generally preferred because they create an unalterable record of the
data produced by the laboratory. Copying files to a CD-ROM is a simple point and click
operation that can be accomplished in fifteen minutes or less in most cases. CD-ROM burners
compatible with any laboratory computer are available commercially for under $200. There is no
legitimate excuse for refusing to turn over electronic data for defense review. In a few instances
laboratories have resisted producing electronic files, or have even destroyed the files, but the
great majority of trial courts will not tolerate such obstructive behavior.

The electronic data produced by the ABI 310 Genetic Analyzer™ is in a proprietary format that
can only be read and interpreted by ABI's Genescan™ and Genotyper™ software. Defense
lawyers seeking a review of electronic data must find an expert who has access to this software.
The review process typically takes a minimum of 3-4 hours, and may take much longer in an
even moderately complicated case. Another option is provided by a company called Forensic
Bioinformatics (www.bioforensics.com), which can analyze electronic data using an "expert
system" software tool called Genophiler™. Genophiler, which was developed by the authors of
this article, automates Genescan™ and Genotyper™ analysis, presents convenient summaries
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of the analyzed data, and identifies and flags many of the technical issues discussed in this
article.

Are there innocent explanations for the lab's findings?

In many cases, careful review of the underlying laboratory notes, electropherograms and
electronic data will reveal no significant problems. Defense lawyers should never forget,
however, that even clear-cut DNA test results may have innocent explanations.

Sample handling errors. Accidental mix-up or mislabeling of samples is a possibility that always
must be considered. We have encountered a number such errors while reviewing case work.1 In
most instances the mix-ups readily come to light (and are caught by the lab) because they
produce unexpected results: Samples that are supposed to be from a man show a female DNA
profile, two samples known to be from the same person show different DNA profiles, and so on.
The real danger arises when sample mix-ups produce plausible results. In these instances,
forensic analysts may overlook subtle clues that something is amiss because they expected to
find the very result produced by their error.

For example, after reviewing the laboratory notes in a Philadelphia rape case, one of the authors
noticed some clues (later confirmed by additional testing) that the Philadelphia Police Crime
Laboratory had mixed up the reference samples of the defendant and the rape victim. This mix
up had falsely incriminated the defendant because the lab found what it thought was the
defendant's DNA profile in a vaginal swab from the victim. In fact, it was the victim's own profile,
and was mistakenly matched to the defendant due to the mix up.2 Similar errors have come to
light in other cases. Cellmark Diagnostics mistakenly mixed up the victim and defendant in a
San Diego rape case, thereby mistakenly incriminating the defendant.3

A similar error occurred in Las Vegas, where a mix up involving reference samples of two men
sent one man to jail for a rape committed by the other. The innocent man had been incarcerated
for over a year when the error came to light in April, 2002.4 In both cases the error came too
light only after a defense expert noticed inconsistencies in the laboratory records.

It is not always possible to tell from the laboratory records whether samples actually were mixed
up or cross-contaminated. However, careful review of the laboratory records will usually provide
important information about whether such errors could have happened. For example, evidence
that a reference sample from the defendant was handled or processed in close proximity to
samples from the crime scene can support the theory that a sample handling error explains
incriminating results. In one case, review of a criminalist's notes showed that the defendant's
trousers, collected at his home, were transported to the laboratory in the same box that
contained a number of items from the crime scene that were saturated with the victim's blood.
This fact cast important new light on a seemingly incriminating result: blood from victim was
detected on the defendant's trousers.

We suggest that defense lawyers obtain and review complete copies of all records related to
evidentiary samples collected in the case (see Appendix for a model discovery request). It
should be possible to document the complete history of every sample from the time it was
initially collected through its ultimate disposition.

Inadvertent transfer of DNA

One of the most striking developments in forensic DNA testing in recent years is the testing of
ever smaller biological samples. Whereas the original DNA tests required a fairly large amount
of biological materials to get a result (e.g., a blood stain the size of a dime), current DNA tests
are so sensitive that they can type the DNA found in samples containing only a few cells. There
is likely to be enough of your DNA on the magazine you are reading right now for your DNA
profile to be determined by a crime lab.

The increasing sensitivity of DNA tests has affected the nature of criminal investigations and has
created a new class of DNA evidence. Analysts talk of detecting "trace DNA," such as the
minute quantities of DNA transferred through skin contact. DNA typing is currently being
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applied, with varying degrees of success, to samples such as doorbells pressed in home
invasion cases, eyeglasses found at a crime scene, handles of knives and other weapons, soda
straws, and even single fingerprints.

These developments will bring more DNA evidence to court in a wider variety of cases and may
well open new lines of defense. A key issue will be the potential for inadvertent transfer of small
amounts of DNA from one item to another, a process that could easily incriminate an innocent
person. Studies have documented the presence of typeable quantities of human DNA on
doorknobs, coffee cups and other common items.5

Studies have also documented the inadvertent transfer of human DNA from one item to
another.6 Primary transfer occurs when DNA is transferred from a person to an item. Secondary
transfer is when the DNA deposited on one item is transferred to a second item. Tertiary
transfer is when the DNA on the second item is, in turn, transferred to a third. There are
published studies that document secondary transfer of DNA (in quantities that can be detected
by STR tests) from items that people simply touched to other items.

A recent study commissioned by a wealthy defendant was used to show that tertiary transfer of
DNA could have occurred in a manner that falsely incriminated the defendant. Dr. Dirk
Greineder, a prominent physician and adjunct Harvard professor, was accused of killing his wife.
A DNA profile similar to Greineder's was found, mixed with his wife's profile, on gloves and a
knife found near the crime scene. Greineder denied touching these items, which appeared to
have been used by the killer. But how did his DNA get on them?

Greineder offered a two-pronged defense.

First, he challenged the conclusion that his DNA matched that on the gloves, noting
inconsistencies between his profile and the profile on the gloves. The crime laboratory had
shifted its threshold for scoring alleles in a manner that allowed it to count alleles that matched
with Greineder, while ignoring some that did not. And the lab had to evoke the theory of "allelic
drop out" to explain why some of Greineder's alleles were not found.

Greineder's second line of defense is our focus here. He argued that his DNA could have gotten
onto the glove through tertiary transfer. He and his wife had shared a towel the morning of the
murder — perhaps his DNA was transferred from his face to the towel, and from the towel to his
wife's face. His wife was later attacked by a glove-wearing stranger who struck her on the face,
strangled her, and stabbed her, in the process transferring Greineder's DNA from his wife's face
to the gloves and the knife. According to this theory, the tell-tale extra alleles on the gloves and
knife that matched neither Greineder nor his wife were those of the killer.

To support the theory that his DNA could have been transferred innocently to the instruments of
murder, Greineder commissioned a study. Forensic scientists Marc Taylor and Elizabeth
Johnson, of Technical Associates (an independent laboratory in Ventura, California) simulated
the sequence of events posited by the defense theory: A man wiped his face with a towel, then a
woman wiped her face with the towel, then gloves and a knife like those used in the murder
were rubbed against the woman's face. DNA tests on the gloves and knife revealed a mixture of
DNA from the man and woman — exactly what was found in the Greineder case.7 Taylor was
allowed to present his findings to the jury. Although the jury ultimately convicted Greineder
(there was other incriminating evidence besides the DNA) the case is a good example of how
the amazing sensitivity of contemporary DNA profiling methods facilitate a plausible explanation
for what might at first seem to be a damning DNA test result.

Finding experts

The complexity of short tandem repeat (STR) testing makes it difficult if not impossible for a
lawyer to evaluate the evidence without expert assistance. Defense lawyers generally need
expert assistance to look behind the laboratory report and evaluate whether its conclusions are
fully supported by the underlying data. Defense lawyers may also need expert assistance to
develop and assess alternative theories of the evidence. Experts can also be helpful, and often
are necessary, to assess whether laboratory error or inadvertent transfer of DNA might plausibly

-15



Evaluating Forensic DNA Evidence, Part 2

account for the incriminating results.

In our experience, the best experts for evaluating whether the lab's finding are supported by the
underlying data are academic scientists in the fields of molecular biology, biochemistry, bio-
informatics, molecular evolution, genetics (particularly human and population genetics), and
related fields. It is not essential that the expert have had experience analyzing forensic samples.
In fact, we find that forensic scientists often (but not always) make poor defense experts
because they tend to accept too readily the goal-directed subjective judgments and circular
reasoning of their crime lab colleagues.

Academic scientists generally have much stronger training in scientific methods and, as a result,
demand that test results be interpreted in a scientifically rigorous and unbiased manner. They
often are appalled at the willingness of some forensic scientists to rely on subjective judgment
and guesswork to resolve ambiguities in scientific data and their unwillingness to utilize blind
procedures when making such judgments.

Having the electronic data analyzed by a company like Forensic Bioinformatics (www.
bioforensics.com) is a good first step and can make it easier to work with an expert. Such
automated analyses eliminate the need for the expert to do several hours of tedious work that
requires specialized software, making it possible for the expert to get to the heart of the matter
more quickly. They also highlight potential issues and problems that the attorney can use to get
the interest of an expert.

Conclusions

Careful review of DNA evidence can reveal a variety of potential weaknesses, making it possible
in some cases to challenge the government's conclusions and offer alternative interpretations. In
order to provide effective representation to a client incriminated by DNA evidence, the defense
attorney must do more than simply read the laboratory's conclusions. It is important to obtain
and review the underlying scientific records, including electronic data, in order to determine
whether the laboratory's conclusions are fully supported by the test results. It is also important to
evaluate alternative explanations for the test results, to determine whether there are plausible
innocent explanations. Promoters of DNA testing have effectively used the media to convince
most people, including potential jurors, that the tests are virtually infallible. As DNA testing
becomes more common in the justice system, it is vital that defense lawyers give it careful
scrutiny in order to detect and expose those cases where genetic evidence deserves less weight
than it is otherwise likely to receive.

Notes

1. See, William C. Thompson, Franco Taroni, and Colin G. Aitken, How the probability of a false
positive affects the value of DNA evidence, J. Forensic Sci. (January 2003, in press).
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When evaluating the strength of DNA evidence for proving thahaving a DNA profile matching [the defendant’s] [is] approxi-
two samples have a common source, one must consider two faoately 1 in 351,200 blacks and approximately 1 in 572,000 Cat
tors. One factor is the probability of a coincidental match (someeasians” (7). But juries rarely hear statistics on the frequency ¢
times called the random match probability). A coincidental matclprobability of false positives (5,6).
occurs when two different people have the same DNA profile. The Courts in many jurisdictions refuse even to admit evidence of
second factor is the probability of a false positive. A false positivdNA match unless it is accompanied by statistical estimates of tf
(as we use that term here) occurs when a laboratory erroneousgndom match probability, and they require that these statistics |
reports a DNA match between two samples that actually have difomputed in a manner that is valid and generally accepted by tl
ferent profiles. A false positive might occur due to error in the colscientific community (6). By contrast, no court has rejected DNA
lection or handling of samples, misinterpretation of test results, @vidence for lack of valid, scientifically accepted data on the prok
incorrect reporting of test results (1-3). Either a coincidental matcability of a false positive (5,6). It is considered essential to know
or a false positive could cause a laboratory to report a DNA matalith a high degree of scientific certainty, whether the frequency ¢
between samples from different people. Consequently, one mustndom matches is 1 in 1,000, 1 in 10,000, or one in one millior
consider both the random match probability and the false positiieut unnecessary to have comparable estimates on the frequency
probability in order to make a fair evaluation of DNA evidence. false positives.

Although both factors affect the value of a reported match, Why are the two possible sources of error in DNA testing treate
forensic scientists and courts have been far more concerned absatdifferently? In particular, why is it considered essential to hav
having a solid scientific basis for determining random match probvalid, scientifically accepted estimates of the random match prol
abilities than for determining false positive probabilities. Efforts toability but not essential to have valid, scientifically accepted esti
establish rates of laboratory error through empirical study have, tmates of the false positive probability?
date, received relatively little attention compared to efforts to es- In this article we will consider several possible explanations fo
tablish the frequency (and hence the random match probability) difie difference. We will argue that it arises, in part, from failure tc
DNA profiles (4). When DNA evidence is presented in court, juriesappreciate the importance of the false positive probability for de
typically receive statistical data on the probability of a coincidentatermining the value of DNA evidence. We will present a frame-
match (5,6). For example, a jury might be told “that the probabilitywork for considering the role that error may play in determining the
of selecting an unrelated individual at random from the populatioprobative value of forensic DNA evidence. We will show that ever
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(1,9-12), and it has repeatedly proven wrong in practice (3,13,14fprensic laboratories have carried out collaborative exercises in-
But it has been repeated frequently, without skepticism, in appelrolving analysis of stains from known sources (21-26). However,
late court opinions (6,8). this work is designed more to test the uniformity of DNA test re-

Why did experts offer this questionable testimony? One comsults among laboratories using the same protocol than to determine
mentator has suggested that avid proponents of DNA evidendbe rate of errors. In the United States, TWGDAM guidelines call
sought to allay judicial concerns about the potential for error by erfor each analyst to take two proficiency tests each year (27), and
gaging in “a sinister semantic game” (8). They were able to dengroficiency testing is a requirement for laboratory certification un-
that a DNA test could produce an error by excluding consideratioder the program administered by ASCLAD-LAB (28). However,
of human error in administering or interpreting the test. Sinister athese tests generally are not well designed for estimating the rate of
not, it is misleading to exclude considerations of human error ifelse positives. The tests typically are not blind (i.e., the analysts
DNA testing when humans are necessarily involved in the admirknow they are being tested), they involve limited numbers of sam-
istration and interpretation of DNA tests. For those who must evaples, and the samples may be easier to analyze than those encoun-
uate DNA evidence, it makes little difference what causes a faldered in routine casework.
match; what matters is how often false matches might be expectedin 1992, a report of the National Research Council called for
(9,15). more extensive proficiency testing, declaring that “laboratory error

False positives have occurred in proficiency tests (2,3,11,13,16&tes must be continually estimated in blind proficiency testing and
and in actual cases (14,17). For example, the Philadelphia Citpust be disclosed to juries” (1). The NRC called for external, blind
Crime Laboratory recently admitted that it had accidentallyproficiency tests “that are truly representative of case materials
switched the reference samples of the defendant and victim in(®ith respect to sample quality, accompanying description, etc.).”
rape case. The error led the laboratory to issue a report that mistdiereatfter, the Federal DNA Identification Act of 1994 required
enly stated that the defendant was a potential contributor of whte director of the National Institute of Justice (NIJ) to report to
the analysts took to be “seminal stains” on the victim’s clothingcongress on the feasibility of establishing an external blind profi-
(18). The report also stated that the defendant's profile was “irfiency testing program for DNA laboratories. But the move toward
cluded” in a mixed sample taken from vaginal swabs. After thé&xternal blind proficiency testing lost momentum when the NIJ di-
sample switch came to light, the laboratory reassessed the eviderigétor raised a number of practical concerns. It was dealt another
and concluded that the “seminal stains” were actually bloodstaifdow by the 1996 report of the National Research Council, which
that matched the victim’s DNA profile and that the defendant wagownplayed the need for proficiency testing. The 1996 NRC report
excluded as a potential contributor to the vaginal sample (19). Suggested that the problem of laboratory error be addressed

In 1995, Cellmark Diagnostics admitted that a similar samplethrough a variety of means and concluded that the best way to safe-
switch error had caused it to report, incorrectly, that a rape defeguard against error is to allow re-testing of samples (28).
dant’'s DNA profile matched DNA found in vaginal aspirate from a o . )
rape victim. After the error came to light during the defendant'© We Need Scientifically Valid Estimates of L aboratory
trial, Cellmark issued a revised report that stated that the vagin&f "0 Rates?
sample matched the victim’s own DNA profile and that the defen-  Although re-testing is undoubtedly helpful, it does not eliminate
dant was excluded as a potential donor (20). the need to consider error when evaluating DNA evidence. Re-

False positives can also arise due to misinterpretation of test rgssting cannot catch every error. A critical error, such as cross-
sults. One such error led to the false conviction of Timothy Durhargontamination of samples, may occur before samples can be split
(14,17). In 1993, a Tulsa, Oklahoma jury convicted Durham of theor duplicate testing (29,30). Some errors, such as the error of in-
rape of an eleven-year-old girl. He was sentenced to 3000 yearst#tpretation that falsely incriminated Timothy Durham, may sim-
prison. The prosecution presented three pieces of evidence agaipBt be repeated on re-test. And re-testing cannot be done in every
him: the young victim’s eyewitness identification, testimony thatcase because critical samples are sometimes exhausted by the first
Durham’s hair was similar (in microscopic examination) to hairtest. Re-testing may reduce the likelihood of a false positive, but no
found at the crime scene, and a DNA test (DQ-alpha) that reporéne claims that it can eliminate false positives. Hence, the avail-
edly showed that Durham’s genotype matched that of the semeility of re-testing does not by itself explain why less importance
donor. Durham presented eleven witnesses who placed him in ag-placed on having accurate estimates of false positive probabili-
other state at the time of the crime, but the jury rejected his alibi dgies than random match probabilities.
fense. Fortunately for Durham, post-conviction DNA testing Another explanation, suggested by some court opinions, is that
showed that he did not share the DQ-alpha genotype found in tigrors have less need of statistical estimates when evaluating the
semen. He was also excluded at several other genetic loci in mulgirobability of a false positive because they can appreciate the po-
ple tests. The initial DNA test result that helped convict Durhamential for false positives based on common sense and experience.
was proven to have been a false positive. The error arose from miShortcomings such as mislabeling, mixing the wrong ingredients,
interpretation. The laboratory had failed to completely separater failing to follow routine precautions against contamination may
male from female DNA during differential extraction of the semenwell be amenable to evaluation by jurors without the assistance of
stain. The victim’s alleles, when combined with those of the truexpert testimony” (31). By contrast, there is nothing in jurors’ ev-
rapist, produced an apparent genotype that matched Durham'’s. Téyday experience that would allow them to estimate the probabil-
laboratory mistook this mixed profile for a single source result, andty of a coincidental match between two DNA profiles; hence, ex-
thereby falsely incriminated an innocent man. Durham was reperts must present statistical estimates of the random match
leased from prison in 1997 (14). probability.

Although experience has shown that false positives can occur, The problem with this argument is that it equates the ability to
the rate at which they occur is difficult to estimate on the basis aippreciate the potential for a laboratory error with the ability to ac-
existing data. Most laboratories participate in periodic proficiencyurately estimate the probability of an error. It is not clear that the
tests, which can cast some light on the potential for error. Europedatter will necessarily follow from the former. Even if jurors un-
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derstand the various ways in which a false positive might occur, itlence. The remaining term, to the right of the multiplication sign
requires a leap of faith to conclude that they will therefore be ablis the likelihood ratio. It specifies the evaluator’s belief in the rela:
to determine accurately, based on common sense, whether, for g probability that the new evidence would arise if the propositior
ample, the probability of such an error in a particular case is 1 iis true and if it is not true. Bayes’ theorem specifies that the post
100 or 1 in 10,000. In the absence of solid empirical data there i®r odds of a proposition equal the prior odds multiplied by the
considerable disagreement among experts about what the rateli&glihood ratio.
laboratory error might be (3,8,13,15,16). To rely on jurors’ com- Bayes’ theorem can be used to show the effect that DNA ev
mon sense to produce accurate estimates when experts candehce should have on belief in the propositiBasdS. Suppose,
agree seems unduly optimistic. for example, that the evaluator initially (before considering the
It might be argued, however, that jurors do not need precise esiPNA evidence) thinks there is a 20% chance that the suspect is t
mates of the false positive probability—they need only know thasource of a specimen. In terms of E¢PLS) = 0.20 and P(p=
the probability of error is low enough to make a false positive un0.80. Therefore, the prior odds would be 0.25 (often expressed
likely in the case at hand. If, as commentators have suggested, théd odds). Suppose further that the evaluator thinks the match
rate of false positives is between 1 in 100 and 1 in 1000, or even lessrtain to be reported if the suspect was the source of the specim
(3,8,12,13,16), then one might argue that the jury can safely rule onenceP(R 0 S) = 1.00, and the evaluator thinks that there is only
the prospect that the reported match in their case is due to error amke chance in 1000 that a match would be reported if the suspe
can proceed to consider the probability of a coincidental match. Fevas not the source of the specimen, hé?éel S) = 0.001. Ac-
reasons we will explain more fully below, this argument is falla-cordingly, the likelihood ratio is 1.00/0.001 = 1000. To determine
cious and profoundly misleading. The core of the fallacy is the erthe posterior odds, one simply multiplies the prior odds by the like
roneous assumption that the false positive probability, which is thiéhood ratio; hence the posterior odds should be 01Z®0 = 250.
probability that a match would be reportestween two samples In other words, the evaluator should now believe that propoStion
that do not match, is equal to the probability that a false match wasis 250 times more likely than propositi&n
reported in a particular case. As we will explain below, the proba- The conclusion can be restated as a probability by simply cor
bility that a reported match occurred due to error in a particular caserting the posterior odds to a probability using the formula: Prob
can be much higher, or lower, than the false positive probability. ability = Odds/(Oddst 1). Thus, one can say that the evaluator
should now believe the probability that the suspect is the source
How the Potential for Error Affectsthe Value of the specimen is 250/251 = 0.996. In other words, if the evaluatc
DNA Evidence believes that the DNA evidence is 1000 times more likely to aris
underSthan under Sthen the evaluator should revise his estimatec
We now present a framework for considering the role that errgprobability that the suspect is the source from 0.20 to 0.996 after r
may play in determining the value of DNA evidence. Our approackeipt of the DNA evidence.
relies on Bayes’ theorem, a basic principle of logic. Bayes'’ theo- In the conventional expression of Bayes’ theorem, the likelihoo
rem indicates how a rational evaluator should adjust a probabilitsatio takes into account all variables that affect the value of the e
assessment in light of new evidence (32—-34). Our analysis shoudence. The likelihood ratio for a reported DNA match is affectec
how the probability of a false positive should influence a rationaby both the probability of a random match and the probability of :
evaluator’s belief in the proposition that a particular individual isfalse positive, because both factors contribute to the denominat
the source of a biological specimen. We use Bayes’ theorem hepéthe likelihood ratio, P(R1S). In order to assess the relative im-
solely to illustrate the logical connection between the false positivpact of the random match probability (RMP) and the false positive
rate and the value of DNA evidence. We do not address the segaobability (FPP) on the value of DNA evidence, we must expanc
rate issue of whether Bayes’ theorem should be used to explain tttee likelihood ratio in order to show the separate effect of these tw
value of DNA evidence to juries. variables. As explained in the Appendix, the likelihood ratio can b
Suppose that a rational evaluator is considering whether a biexpanded as follows:
logical specimen could have come from a particular suspect. The

evaluator must assess the probability of two alternative proposi- PRI §) - 1 )
tions: P(R|S) RMP +[FPP - (1 —RMP)]
S the specimen came from a suspect; Using this version of the likelihood ratio, it is easy to show how
S the specimen did not come from a suspect. the potential for a false positive affects the value of DNA evidence

Table 1 shows how variations in the prior odds, random matc

The evidence to be evaluated is a forensic scientist’s report ofiobapility, and false positive probability should affect a rationa
DNA match between the suspect's profile and the profile of theyaluator's assessment of the posterior odds that the suspect v
sample. We will call the report of a match R. Under the conventhe source of a biological specimen. The posterior odds present

tional expression of Bayes’ theorem: in the table were calculated by multiplying the prior odds by the
PSIR)  P(S PRI likelihood ratio as stated in Eq 2.
= ) (1) The prior odds presented in Table 1 are designed to correspo

PSIR P PRIS to four distinct case types that vary in how strongly the suspect
Bayes’ theorem describes the relationship between three compimplicated as the source of the specimen by evidence other than 1
nents: the prior odds, the posterior odds, and the likelihood rati®@NA match. Prior odds of 2:1 describe a case in which the othe
The term to the immediate right of the equal sign is the prior oddgvidence is fairly strong but not sufficient, by itself, for conviction.
which reflect the evaluator's assessment of the odds that a propokihas been reported that DNA testing leads to the exclusion of a
tion is true before the receipt of new evidence. The term to the lefiroximately one third of suspects in sexual assault cases. Hen
of the equal sign is the posterior odds, which reflect the evaluatorfsrior odds of 2:1 might describe a typical sexual assault case su
belief in the odds that the proposition is true after receipt of new emitted for DNA testing.
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TABLE 1—Posterior odds that a suspect is the source of a sample that lion (10°°) are often reported when laboratories are able to match
repor::ﬂ%'%asnggh‘atggggb?lh'a g:g'f';';je‘sp%;‘iin\fgSpogfagh'ﬁ;lc’dds' two single source samples over ten or more STR loci. Random
match probabilities closer to one in one million ($0are common
Random Probability when fewer loci are examined, when the laboratory can obtain only
Prior Match of a False a partial profile of one of the samples, or when one of the samples
Odds Probability Positive Posterior Odds  ¢ontains a mixture of DNA from more than one person. Random
91 10-9 0 2 000 000 000 match pr_obabi_litie*_s near 1 in 1000 () often result from the use
21 109 0.0001 20 000 of less discriminating tgsts,_such as DQ-_aIpha/ponmarker, particu
2:1 109 0.001 2000 larly when the comparison involves a mixed sample.
2:1 10°° 0.01 200 The false positive probabilities presented in Table 1 are also cho
2:1 10:2 0 2000 000 sen to represent a plausible range that might arise in actual cases.
gi 18*6 8'8821 191885 Although the probability of a false positive in any particular case
21 10-8 0.01 200 will depend on a variety of factors, commentators generally have
2:1 1073 0 2000 estimated the overall rate of false positives to be between 1 in 100
2:1 10:2 0.0001 1818 (0.01)and 1 in 1000 (0.001) (8,13,16). Of course, these estimates
gi 18_3 8-8(1)1 1%2% may overstate the probability for cases in which special steps, such
110 1079 0 100 000 000 as repeat testing, have been taken to reduce the chance of error. So
1:10 10°° 0.0001 1000 for purposes of illustration we also present a false positive proba
1:10 10°° 0.001 100 bility of 1 in 10,000 (0.0001). If two independent tests comparing
1:10 10:2 0.01 10 the same samples each had a false positive probability of 1 in 100,
ifig 18_6 80001 100 000 then the probability of a false positive on both tests would be 1 in
: . 990 - . . .
110 10-6 0.001 100 10,000. A false positive probability of zero is also included for pur
1:10 10°° 0.01 10 poses of comparison with the other values (although zero is not a
1:10 10°® 0 100 plausible value for this variable).
1:10 10:2 0.0001 o1 As Table 1 shows, the posterior odds are strongly influenced by
1:10 10 0.001 50 . - .
110 1023 0.01 9 the prior odds, the random match probability, and the false positive
1:100 1079 0 10 000 000 probability. This result indicates that a rational evaluator should
1:100 10°° 0.0001 100 consider all three factors when assessing the likelihood that the sus
1:100 1072 0.001 10 pect is the source of a particular sample.
i;igg 18*6 8'01 10 0010 One aspect of these results that may be counter-intuitive is that
1:100 1076 0.0001 99 the importance of the false positive probability for determining the
1:100 10°© 0.001 10 posterior odds varies dramatically depending on the value of the
1:100 10:: 0.01 1 random match probability. As Table 1 shows, changes in the false
ifigg 18_3 80001 18 positive probability have a much greater effect on the posterior
1100 1072 0.001 5 odds when the random match probability is low than when it is
1:100 1073 0.01 1 higher. For example, when the random match probability is one in
1:1000 10°° 0 1000 000 one billion (10°°), the posterior odds diminish by five orders of
1:1000 1072 0.0001 10.0 " magnitude when the false positive probability increases from 0 to
1:1000 10 0.001 1.0 . . .
1:1000 10-9 0.01 01 1in 10,000. In contrast, when the random match probability is 1 in
1:1000 1076 0 1000 1000 (10 %) the same increase in the false positive probability pro
1:1000 10°© 0.0001 9.9 duces only a small change (much less than one order of magnitude)
1:1000 10°° 0.001 1.0 in the posterior odds.
121888 1873 8'01 2:(1)0 These results may seem counter-intuitive given that the false pos
1:1000 103 0.0001 0.91 litive probability and the random match probability are combined in
1:1000 1073 0.001 0.50 a manner that is approximately additive in Eq 2. However, the ef
1:1000 10°° 0.01 0.09  fect of changing one of these variables on the value of the likelihood

ratio depends on the size of the char@gtiveto the other variable.
Receiving $100 changes my net assets more dramatically if | started
with $1 than if | started with $200. Similarly, an increase of given
Prior odds of 1:10 and 1:100 describe cases in which the othsize in the false positive probability will affect the likelihood ratio
evidence indicates a relatively low initial probability that the sus more dramatically when the random match probability is very small
pect is the source, as might occur if the match were found duringtan when it is larger. Hence, it may be far more important to have
“DNA dragnet,” in which the police tested many possible contrib an accurate estimate of the probability of a false positive when eval
utors in a particular locality with little reason to suspect any of thenuating a reported match on a rare DNA profile than when evaluat
in particular other than their proximity to the crime. Prior odds ofing a reported match on a more common profile.
1:1000 describe a case in which there is almost no evidence aparAnother important lesson to be learned from Table 1 is that the
from the DNA match, as might occur in a “cold hit” case in whichposterior odds can be rather low notwithstanding an impressive
the suspect is selected by scanning a databank of thousands of p@mdom match probability. When the random match probability is
ple for matching DNA profiles. one in one billion, for example, one might assume that the odds the
The random match probabilities presented in Table 1 are chossnspect is the source of the sample will necessarily and always be
to represent a range of values that might plausibly arise in actueéry high. Not so. If the prior odds are 1:1000 because the suspect
cases. Random match probabilities on the order of one in ene bivas selected by trawling through a large data bank to find a match-
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ing profile, and there is little other evidence of his guilt, then theand the DNA evidence must therefore be a bit stronger to push a1
posterior odds will be only 10 if the false positive probability is 1tional evaluator across the threshold of conviction. For this type c
in 10,000, only 1.00 if the false positive probability is 1 in 1000,case, the posterior odds are well above the Starkie threshold or
and only 0.10 if the false positive probability is 1 in 100. Hence, avhen the random match probability is one in one million £Lor

rational evaluator who thought the false positive probability wadess and the false positive probability is 1 in 10,000 or less. Whe
between 1 in 100 and 1 in 1000 should conclude that the suspehbe false positive probability is 1 in 100, the posterior odds are at «
probably is not the source of the sample, notwithstanding the réelow the Blackstone threshold for all random match probabilities

ported match on a profile found in one person in a billion. Thus, for cases of this type, it appears very important to kno\
whether the false positive probability might be as high as 1 in 10(
Posterior Odds and the Standard of Proof If so, there is “reasonable doubt” about the defendant’s guilt.

. When the prior odds are 1:100, the DNA evidence must be vel

One way to understand_ t_he posterior odds present_ed n Ta_blg Swerful to justify conviction. The posterior odds barely meet the
to relate them to the traditional standard of persuasion in crimin tarkie threshold when the random match probability is one in on

Frials. How high should the posterior odds be to con\(ince aration illion or less and the false positive probability is 1 in 10,000. The
{Egogatéqeézgd a reasonable doubt” that the suspect is the source ﬁ’isterior odds exceed the Blackstone threshold only when the ra

. _ dom match probability is one in one million or lesel the false
A number of legal commentators have linked the criminal stan P y

. . positive probability is 1 in 10,000 or less. For this type of case, iti
dard of persuasion to posterior odds (35). For example, Professg) : ial to k th t val f the fal it b:
Richard Friedman (36) has argued that a rational adjudicat éaln crucial to know e exact value ol the lalse positive pro

o2 ) cHility in order to determine whether the DNA is strong enough fc

should treat an accused as guilty if and only if justify conviction. If the false positive rate is as high as 1 in 1000
oy > Ep 3) there is “reasonable doubt” about the defendant’s guilt.

En In the weakest case, when the prior odds are 1:1000, DNA ev

whereOy is the odds of guilt, Eps the social cost (disultility) of a dence i? insu_fficient to meet the Starkie standard u_r_lder any Of_ .tr
false conviction, anén is the social cost (disutility) of a false ac- values listed in Table 1, except when the false positive probabili

quittal. If one accepts Blackstone's famous statement that “it is bel2 (unreallstlcg.lly). assumed to pg zero. Even when th? rando
ter that ten guilty persons escape, than that one innocent suff tch probability is one in one billion and the false positive prob

then, according to Friedman'’s analysis, one should convict only ﬁbi”ty is 1 in 10,000, the poster?or odds barely ree_lc_:h the BIac_I§
the posterior odds of guilt are at least 10:1 (37). stone threshold. For a case of this type, a false positive probabili

The United States Supreme Court has quoted with apparent ap-ve" . ir_‘ 1_000 should render the DNA evidence insuﬁi_qient t
P d bp aEJJsufy conviction. Indeed, when the random match probability is 1

proval Thomas Starkie’s statement that “it is better that ninety-nin - -
. . . offenders should escape than that one innocent man shoul '3 000, a DNA match is insufficient even to prove that the suspex

condemned” (38). If one accepts Starkie’s statement, then the pdg_more likely than not to be the source of the sample.
terior odds of guilt should exceed 99:1 to justify conviction. Al'The False Positive Fallacy
though there is no apparent consensus among experts on this issue,
Ceci and Friedman (37) have recently argued that Blackstone’s ra-The key conclusion to emerge from this analysis is the impor
tio “understates” the correct legal standard for conviction and thaance of having accurate information about kbl random match
Starkie’s ratio “appears closer to the mark.” probability and the false positive probability when evaluating DNA
This analysis casts additional light on the data presented in Tabéeidence. Ignoring or underestimating the potential for a false po:
1. To appreciate what the data tell us about the strength of DNA eitive can lead to serious errors of interpretation, particularly whel
idence, we can consider the circumstances under which DNA evihe other evidence against the suspect (apart from the DNA e\
dence would meet the Blackstone and Starkie standard of proafence) is weak.
We are not proposing that these quantitative standards be employedVe return therefore to the question raised at the beginning of th
in actual trials. We invoke these standards merely as a framewodkticle. Why is it considered essential to have valid scientific dat
for understanding what the data in Table 1 tell us about the value oh the random match probability but unnecessary to have valid da
DNA evidence. In the discussion that follows, we will assume a hyen the false positive probability?
pothetical criminal case in which a laboratory reports a DNA match We believe the explanation lies partly in a common logical fal-
between a sample known to have come from the perpetrator andaay that we shall call the false positive fallacy. We suspect the
reference sample from the defendant. We will assume that identipeople mistakenly assume thathé false positive probability is
is the only issue in the case, and hence that the jurors should cdow then the probability of a false match must also be low in every
vict if they are convinced beyond a reasonable doubt that the dease. For example, a forensic scientist who thinks that there is on
fendant is the source of the sample. Under what circumstanceasl% chance (1 chance in 100) of falsely declaring a match betwe
should a rational jury convict the defendant? the samples in a case if they really do not matechight assume that
When the prior odds are 2:1, the posterior odds are well abowkere is, necessarily, a 99% chance (99 chances in 100) that the
both the Blackstone and Starkie threshold for all levels of randorported match is a true match. This assumption is fallacious, a
match probability and false positive probability presented in Tabléhough the mistake is not easy to see.
1. Because the case against the defendant is relatively strong eveffhe fallacy arises from mistakenly equating the conditiona
without the DNA evidence, the reported DNA match is sufficientprobability of a match being reported when the samples do not
to push a rational evaluator over the threshold of conviction evematch (the false positive probability) with the probability that the
under the worst-case scenario in which both the random mataamples do not match when a match has been reportefihese two
probability (10°3) and the false positive probability (0.01) are high. probabilities are not the same. The false positive probabilstyhe
When the prior odds are 1:10, the situation becomes more corprobability of a match being reported under a specified conditiol
plicated. Here the other evidence against the defendant is weaKeo match). It does not depend on the probability of that conditio
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occurring. By contrast, the probability that the samples do nahere may be little evidence against a suspect other than a DNA
matchwhen a match has been reported depends on both the prob- match.
ability of a match being reported under the specified condition (no The evidentiary value of “cold hit” DNA matches has been de-
match) and on the prior probability that that condition will occur.bated. The National Research Council, in reports on forensic DNA
Consequently, the probability that a reported match is a true mat@vidence issued in 1992 (1) and 1996 (28), argued that DNA
or a false match cannot be determined from the false positive prolratches obtained in database searches are less probative than those
ability alone. obtained when testing a previously identified suspect because the
In formal terms, the fallacious assumption is that P(iR) = probability of finding a match by chance increases when one trawls
1-P(ROM), where Mis the event that the suspect and the perpethough a database comparing large numbers of profiles.
trator have matching DNA profiles, M the event that they do not ~ However, statisticians David Balding and Peter Donnelly have
have matching profiles, ar}(R 0 M) is the false positive proba- argued persuasively from a Bayesian perspective that the likelihood
bility, i.e., the probability of a match being reported given that theatio describing the value of a DNA match does not depend on the
samples do not have matching profiles. This assumption is fallarature of the search that produced the match and hence that a cold
cious because it ignores the prior odds that the suspect’s profitét is just as powerful as any other DNA match (assuming the same
matches the sample profile. Let the prior od®(84)/P(M), equal  random match probability) (41). By their account, the strength of the
1/kwhere kis large. Then: overall case may sometimes be weak when the suspect was identi-
PM|R PR|M) 1 fied in a database search because the prior probability of guilt in
— = —= . — 4) such cases can be very low, but the trawl through the database does
PMIR)  PRIM) kK not diminish the probative value of the DNA match. In fact, they ar-
gue that a database DNA match may provide slightly stronger evi-
dence of identity than a confirmation case match if, as typically hap-
iajens, the search of the database rules out (excludes) a large number

AssumeP(ROM) = 1. Then P(MOR) = 1/[1 + k- P(ROM)]
which can be much lower than-1P(RM OM) when kis large.

For example, suppose that the prior odds the suspect will mat other individuals while finding a match to only one (40,41).

are 1:1000 because the_ suspect Is Seleme.d through a large D AI'he Balding and Donnelly analysis seems correct, as far as it
dragnet and appears, initially, to be an unlikely perpetrator. Suc%-

pose further that a DNA match is reported and that the false po oes. However, Balding and Donnelly acknowledge that they "ig-

. o , . ) ore the possibility of handling or laboratory error leading to a
tive probability is 0.01 (1 in 100). The probability that this reporte false positive’ match, although this possibility must be addressed

match is a true match is, therefore, 1/[1+1000(0:81.0999. In . e ; . .
other words, the probability that this reported match is a true matc'tﬂ practice” (41). The analysis reported in the present article goes

is not 0.99 (99 chances in 100), as the false positive fallacy wou qeyon(:c th?t of Bgldlng fand D(r)]nnelly to d.emonstrate tlhe implica-
suggest; it is less than 0.1 (one chance in ten). jons of false positives for both confirmation and trawl cases and

Thus, when the prior odds that a particular suspect will match a Qereby casts important new light on the question of the evidentiary
value of database matches.

very low, as might be the case if the suspect is identified during & The potential for false positives may be a particularly important
“DNA dragnet” or database search, the probability that the samples . POte po: Y pe ymp
I1]15|derat|on when evaluating DNA evidence in trawl cases where

do not match when a match has been reported can be far higher i . i . .
the false positive probability. For cases of this type, true matchdg® Prior probability that any particular suspect is the source of an
' rvldentlary sample is very low. In such cases, a key issue is

are expected to be rare. Therefore, the probability in a particulzg ; . ) .
case that a non-match will mistakenly be reported as a match, ev\Q’Hether the DNA match is sufficiently probative to create a high

if low, may approach or even surpass the probability that the SuB_osterior probability that the suspect is the source despite the low
pect 'Eruly matches prior probability. The results reported in Table 1 suggest that the

The false positive fallacy is similar in form to the well known probability of a faise positive may be a critical factor in determin-
“prosecutor’s fallacy” (39), but differs somewhat in content. Vic-'"9 Whe_ther the DNA evidence is mdegd strong gnough. .
tims of the false positive fallacy mistakenly assume that P(M/R) _Cons_lder, for e>_<amp|e, the hypothetical cases llustrated in Tab le
1-P(R/M). Victims of the prosecutor’s fallacy mistakenly assumel N _Wh'Ch the prior odds that the suspect is the source of an evi-
thatP(SM) = 1-P(M/9 (39). Both fallacies arise from failure to dentiary sample are 1:1000 and the random maich probability is
take account of prior probabilities (or odds) when evaluating ne@n€ in one billion (10°). If the probability of a false positive is
evidence; both can lead to significant overestimation of the post&€r0: then the posterior odds are a million to one in favor of the sus-
rior probability when the prior probability is low. The prosecutor's PECt being the source, which certainly seems high enough to justify
fallacy is an erroneous way of estimating the probability that th&onfidence in that conclusion. In other words, the DNA evidence
suspect is the source of a sample based on evidence of a matcHidg More than enough probative value to make up for the low prior
characteristic; the false positive fallacy is an erroneous way of eBrobability. However, if the false positive probability is even 1 in
timating the probability of a true match based on a reported match0:000, the posterior odds in favor of the suspect being the source
It is important that forensic scientists, and others who evaluaf@'® reduced drastically to only 10:1. Itis very important for those

DNA evidence, understand and appreciate both fallacies. evaluating DNA evidence to understand that a false positive prob-
ability on the order of 1 in 10,000, which may seem low enough to
False Positives and Cold Hits be “safe,” may nevertheless undermine the value of a one-in-a-bil-

lion DNA match sufficiently that, when combined with a low prior
When first introduced, DNA testing was used primarily for probability, there is still room for doubt about whether the suspect
“confirmation cases,” that is, cases where other evidence pointedithe source of the matching sample.
a likely suspect (40). In recent years, the growing use of offender Of course, the assessment of hypothetical cases cannot tell us
databanks and “DNA dragnets” has created a new class of casesjether, as a practical matter, the false positive probability could
sometimes called “cold hit” or “trawl cases,” in which the DNA be as high as 1 in 10,000 in a given case. As Donnelly and Fried-
match itself makes the defendant a suspect (40,41). In such casean have noted, “what matters is not the probability of any labora-
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tory error, but rather only the probability of those errors that woulatostly alternative programs, such as external laboratory audits, tt
lead to the false declaration of a match in the given case—a probaight achieve many of the same goals. It remains to be seen whet
bility that will vary widely with the circumstances of the DNA test an audit program will be implemented and whether such a progra
ing” (40). The false positive probability is undoubtedly affected bywill produce useful data on laboratory error rates.

such factors as the quality of laboratory work and the clarity of the In the absence of such data, the problem of error will not g
results. Dangerous laboratory practices, such as handling and peway. It will only become more acute as DNA testing is used in
cessing evidentiary and reference samples in close physical amidening range of cases. If DNA evidence is to achieve its ful
temporal proximity, might increase the false positive probability promise and potential, forensic scientists and legal professionz
Loose interpretive standards that allowed a match to be calladust give more attention to this issue.

based on incomplete or problematic data might also increase the

false positive probability. Fortunately, the particular circumstancesppendix

of database searches would seem to rule out, or at least greatly re
duce, the likelihood of some types of errors, such as those arisin
from switching or cross-contaminating samples, because sampl
are tested at different times and, often, in different laboratoried
However, other types of errors, such as those arising from-misirY.
terpretation of test results, might still produce false matches,
Whether the chance of a false match is high enough to be of co
cern is a question that should be considered carefully in each ca' ,44). . L

by those who evaluate DNA evidence. The practical value of this e begin by distinguishing, a report_ed match, ff°m M, a true
article is in showing circumstances under which even low falsgnatCh' We assume there are two possible underlying states-of re
positive probabilities should be of concern. !

Here we describe how the traditional Bayesian likelihood ratic
y be expanded to show the separate effect of the random ma
robability (RMP) and the false positive probability (FPP) on the
alue of a reported DNA match. Our analysis follows a method firs
escribed by David Schum and his colleagues for distinguishing re
bility and diagnosticity of evidence in “cascaded inference”

. M: The suspect and the specimen have matching DNA profiles
Conclusion

the suspect and the specimen do not have matching DNA

The present article does not address the difficult question of hov'\\//I : profiles

to estimate the false positive probability, but it shows the impor
tance of knowing how high that probability might be. Whether a However, it is impossible to know with certainty wheteor

suspect should be judged guilty or not guilty depends, in som@! is true because the only information available abt¥ is the
cases, on whether the false positive probability is closer to 1 in 10@boratory report, which might be mistaken.

1in 1000, or 1 in 10,000. Particularly in cases in which there is lit  The numerator of the conventional likelihood raR(R 0 S), is

tle other evidence against the suspect, ignorance of the true prolguivalent to the expressi®R N S)/P(S), where P(R0 S) means
bility of error creates a disturbing element of uncertainty about thehe probability that both RndSoccur. Furthermore, P(R N)$an
value of DNA evidence. Commentators have noted the difficulty obe written as the disjoint union of two compound eve?(R,N M

generating accurate estimates of the probability of a false positiva S) and P(R N MN S). Therefore, (RN $=P(RN M N S) +

in a particular case (14,16,28). However, the task is no less-impadP(RN M N ).

tant for being difficult. Because
External blind proficiency testing is said to be the best source of
information about laboratory error rates (1,13,42). Of course, the PRAMNY =PRIMNS)-PM|S-PS

rate of error in a proficiency testing does not necessarily equate to 5, q
the false positive probability in a particular case because the unique . . .
circumstances of each case may make various types of errors more PRNM NS =PRIMNYS-PM|9 -P(9,
or less likely than average. Nevertheless, data on the rate of various - .
types of errors in proficiency testing provide insight into the likely W& ¢an eliminate P(S) and write:
range of values for a particular case (14,42). When considering thepr| g = PR|MN'S) - P(M| S + PR|IM N S) - P(M | S)
probability of a false positive due to a sample switch error, it would
clearly be helpful to know, for example, whether the rate of such The denominator of the likelihood ratio can be expanded in sim
errors in forensic laboratories in general is 1 in 50 or 1 in 20,000lar fashion. Hence, the likelihood ratio, in expanded form, can b
Similarly, when considering the probability of a false positive duewritten as:
to inadvertent cross-contamination of samples, or misinterpretatioB(R 19
of test results, it would be helpful to know how often cross-con————-=
tamination, or misinterpretation, occurred in proficiency tests. P(R]S)

There has been continuing debate over the feasibility of external PRIMnS)-PM|9 +PRIMnS-PM|9
blind proficiency testing of forensic DNA laboratories. The- Na PRIMNS)-PM|9S +PR|MnS)-PM|S (5)
tional Institute of Justice funded a major study of this issue in which
small-scale blind proficiency tests were conducted to assess theirln order to simplify this rather cumbersome statement of the like
practicality and costs (43). The study found that blind proficiencyihood ratio, we will assume that P(R M) is independent of S.
testing is possible, although costly and “fraught with problems.'In other words, we assume the probability that a match will-be re
The estimated annual cost of administering two blind proficiencyorted if there really is a match is not affected by whether the matc
tests (involving simulated cases) to each of the 150 DNA testing lalis coincidental. Consequentl?(R|M N S) = P(R|M N S) =
oratories in the United States was $450,000 to $3,020,000. The d#(R | M). Because the suspect and specimen will necessarily ha
rectors of the study recommended to NIJ that a program of blind pranatching DNA profiles if the suspect is the source of the specime
ficiency testing be deferred in order to allow assessment of leddM O0S) = 1.00 and P(MN §) = = 0.00. Finally, becaudd can
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only arise under (R | M N S) can be simplified to P(RM). Ac- 19
cordingly, Eq 5 can be re-stated as:

P(ROYS P(R| M)

PROS) P(R|M)-P(M|S)+PR|M)-PM |S)

(6)

In this expanded version of the likelihood ratio, the t&(R
M) is the probability that the laboratory will report a match if the
suspect and the specimen have matching DNA profiles. If the sam-

ples are adequate in quantity and quality, and the laboratory is com-22-

petent, we would expeB(R [0M) to be close to 1.00. Estimates of
less than 1 imply that the laboratory may fail to detect a true match

due, for example, to error (a “false negative”) or inadequately sen- 23.

sitive procedures. For present purposes, we will simply assume that
P(ROM) = 1.00.

The term P(MS) is the probability of a coincidental match. For
a comparison between single-source samples,[Pg)lis the ran-
dom match probabilityRMP, or the frequency of the matching
profile in a relevant reference population. BecausandM are
mutually exclusive and exhaustigM [0S) is the complement of
theRMP. Finally, the term P(RIM) is the false positive probabil-
ity, FPP. Substituting terms, the expanded likelihood ratio can be
restated as in the form presented in the text as Eq 2:

PROS) 1
P(ROS) RMP + [FPP- (1 — RVP)]

)
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Commentary on: Thompson WC, Taroni F, Aitken CGG. How the
probability of a false positive affects the value of DNA evidence.
J Forensic Sci 2003;48(1):47-54.

Sir:

Thompson et al. (1) makes an interesting contribution to the liter-
ature of errors and DNA identification. Their essential and novel
point is that even a small possibility of error may become important
in those situations—namely a databank search or a dragnet—for
which the prior odds for guilt of the matching suspect are very
small. In effect, they note that the small prior odds have a (inverse)
multiplier effect on the false positive probability. A false positive
error rate that would be tolerable for suspect casework might there-
fore be intolerable, they argue, for “suspectless” cases (i.e., cases
with no particularly suspicious suspect, where really there are thou-
sands of suspects). Indeed, if the numbers that they use as examples
are realistic, their argument would seem to spell doom for catching
criminals through DNA databanks or dragnets.

Some may see a threat. We see opportunity. The reasoning ad-
vanced in (1) can be turned around and thereby give a possibly useful
upper bound on the actual rate of false positives by taking advan-
tage of the aforementioned multiplier effect. In brief, according to
the example scenarios, dragnet and databank searches must quite
often nab the wrong person. If to the contrary databank searches do
not often nab innocent suspects, this contradiction would prove that
the examples are unrealistic and that false positive errors occur at
less than the speculated rate. For example, consider a dragnet with
about 1000 suspects, so the prior odds for each is about 1:1000,
random match odds 10~ (which might as well be zero) and false
positive probability F = 10~*—one of the hypothetical situations
of Table 1 in (1). The posterior odds are then merely 10:1, which
means that in ﬁ of such cases the wrong suspect has been iden-
tified. The arithmetic for a databank hit is even more alarming, as
the universe of plausible suspects may be larger. If for example the
100,000 profiles in the California DOJ databank are deemed to be
suspects, again taking the approximation that the random matching
odds are zero, and supposing F = 1074, the posterior odds that a
cold hit catches the real culprit would be a miniscule 1:10—10 of
every 11 hits are spurious! Can this be true?

There are ways to assess whether so dire a prediction is realistic.
If even TIT of identified suspects are random misidentifications, then
follow-up investigation should crumble in many of these cases. In
California and many jurisdictions, a case may not be prosecuted
based on a databank hit alone. Therefore the mere fact of con-
viction provides some argument that follow-up investigations are
availing. Unfortunately, though, there are no records or statistics
about what happens to databank hit cases. Investigators normally
regard a databank hit as a tip, not a command, and do not routinely
and systematically provide feedback as to the success of hits. A
skeptic could plausibly believe that investigators hit a blind alley ﬁ
of the time and quietly drop the cases. A study could be done, but
we admit it would not be easy.

One kind of blind alley, though, is special. If the suspect was
incarcerated at the time of the offense—a powerful alibi—we expect
that fact to come to light. Obviously, a substantial percentage of the
people in a convicted offender databank, which is where cold hits
come from, are repeat offenders and will be in jail at any given
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time. If false positive errors occur, they should randomly identify
innocent suspects independently of whether the innocent suspect
is in jail. Therefore, assuming the example numbers suggested in
(1), a predictable and significant proportion of databank hits should
be disproved by prison records. We know of one such complaint
(Dave Coffman, personal communication). The Florida Department
of Law Enforcement has recorded about 980 cold hits. On one
of them, a rape case, the investigator complained to the lab the
suspect was in jail at the time of the offense. The reported match
was not wrong—the suspect had an identical twin. This anecdote
supports the thesis that prison alibis, if they existed, would be made
known to the DNA laboratory. Common sense also supports it:
an investigator who obtains the definite contradictory evidence of
a prison alibi has something worth reporting back, as opposed to
his vague situation when he merely fails to find confirmation. In
any case, prison records can be systematically searched, either as
a retrospective study to assess past databank hits, or it could be
implemented as an automatic control to be checked for every hit
in the future. Indeed, in California such an automatic control has
been in place since the beginning of the databank. Of over 300
cold hits, none have been to inmates incarcerated at the time of the
offense.

The false positive rates that are speculated in (1) are essentially
citation of previous speculation; by comparison even off-the-cuff
estimates based on our “prison alibi” reasoning might rate as sound.
To that end, we estimate that % of those in convicted offender data-
banks are repeat offenders, so a plausible guess is that 30% of
the total are in prison at any given time. Therefore of erroneous
cold hits, 30% should be contradicted by a prison alibi. California
has had C =300 cold hits to date, of which CF/P, F = false posi-
tive rate and P = prior odds, would be expected to be erroneous
and 0.3CF/P contradictable by prison alibi. The observed value of
0.3CF/P is zero. Considering a 95% upper confidence estimate,
probably therefore 0.3C F/P < 3, or F < 10P/C. Taking P =103
as in (1), F < 1/30000. P may also be 10 or 100 times smaller,
and worldwide C may be 10 or more times larger, suggesting
F < 1/10,000,000. Of course these are crude estimates, and re-
stricted by the limitations of statistics are merely upper bounds.
Augmenting statistics by common sense some will argue that since
convicted offender samples are catalogued by a contracting labora-
tory normally unrelated to the lab where the crime stain is analyzed,
contamination or sample mix-up is unimaginable. In a dragnet situa-
tion, the crime stain is typed before the suspects are typed, and again
F > 0 seems unimaginable. Imaginations vary though, so even our
crudely estimated numerical upper bounds as to the rate at which
the “impossible” happens might aid communication and insight.

The “confidence estimate” approach we used above is one that
has sometimes been used (e.g., by the defense) to make the point
that even a spotless record over 100 or 1000 cases provides—using
a merely statistical analysis—less than certainty “beyond a reason-
able doubt” against the possibility of error in the instant case. The
“multiplier effect” we have referred to comes about because each
of the many suspects in a dragnet or a databank is a separate oppor-
tunity for error, so the spotless record (if such it be) is effectively
over five or so orders of magnitude more trials.

Naturally, the analysis we have presented is specific to the sus-
pectless scenario. Suspect cases are often quite different and our
comments might have no bearing. To the extent, though, that the
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Author’s Response

Sir:

While we appreciate the effort of Dr. Brenner and Mr. Inman
to advance discussion of this important issue, we feel compelled to
point out some limitations of their analysis and conclusions. The key
problem is their unrealistic assumption that false positive errors are
distributed randomly and uniformly across potential suspects. This
assumption is crucial to their analysis although it is not required by
the analysis offered in our article (1).

Our article focused on the probability that an innocent suspect
could be incriminated under the facts of a particular case (which
we called the “false positive probability”). Brenner and Inman fo-
cus on a somewhat different question—the proportion of innocent
suspects who are falsely incriminated, which they call the “false
positive rate.” If there is a uniform, random distribution of false
positive errors across potential suspects, as Brenner and Inman as-
sume, then the false positive probability will equal the false positive
rate. We believe, however, that the false positive probability may
be far higher in some cases than others. As we explained in (1), the
false positive probability is affected by a variety of case-specific
factors and hence is a question that must be considered carefully
in each case. Accordingly, a low overall rate of false positives does
not preclude the possibility that some subset of all suspects face a
substantial risk of false incrimination.

We agree with Brenner and Inman that the particular circum-
stances of databank searches can rule out or greatly reduce the
probability of many types of errors and therefore are likely to as-
sure a low overall rate of false positives. To our knowledge, no one
(other than Brenner and Inman) has suggested that the arguments
we set forth in (1) “would spell the doom for catching criminals
through DNA databanks or dragnets.” Hence, we think Brenner and
Inman are attacking a strawman when they say that our reasoning
implies that a substantial percentage of cold hits should be false.
While we believe that the false positive probability in particular
cases could easily be in the range discussed in (1), e.g., 1074, we
do not think (and did not argue) that the false positive probabil-
ity for every person in the databank on every search could be that
high.

Our article was not about the overall rate of error in DNA testing.
It was about the way in which the potential for error in a given case
affects the probative value of the DNA evidence in that case. Al-
though we assume the overall rate of error in databank searches is
low, we believe the false positive probability could be high enough
in some cases to be a serious concern. Brenner and Inman sug-
gest that the probability a false positive due to a sample mix-up
or cross-contamination is non-existent in most cold-hit cases be-
cause “convicted offender samples are catalogued by a contracting
laboratory normally unrelated to the lab where the crime scene is
analyzed.” (emphasis added) We agree, but we note that safeguards
that exist in most cases do not rule out the existence of a subset
of cases in which the probability of error is higher than normal.
It would be a serious mistake to disregard the potential for error
in those cases based on arguments about the low overall rate of
error.

The false positive probability may also be higher than normal
in cases in which the perpetrator’s profile is inferred from a sam-
ple that is mixed, degraded or marginal in terms of the quantity
of DNA available. Mixture studies have shown significant rates of
error in inferring the correct profile of minor contributors (2,3).
Typically, the laboratory will get most of the profile right, but be
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wrong on one or two alleles. Allelic drop-out due to degradation or
stochastic effects might also contribute to mistyping a few alleles
in a profile. The probability of a faise incrimination in such cases
will not be randomly distributed across the databank. Because the
erroneous profiles in these cases will be similar to those of the true
perpetrator, close relatives of the perpetrator who happen to have
profiles in the databank will be far more likely to match (falsely)
than others in the databank. Whether the false positive probabil-
ity in such cases is high enough to be of concern is an issue that
deserves careful consideration. Again, it would be a mistake to dis-
miss this concern based on arguments about the low overall rate of
€rTor.

Brenner and Inman infer that the overall rate of false positives
in suspectless databank searches must be extremely low because
they are aware of no instances in which an individual identified
by a “cold hit” was able to be proven innocent by records placing
him in prison at the time of the offense (except one case where
the suspect allegedly had an identical twin). As already discussed,
this argument does not prove that the false positive probability is
extremely low in all cases. Hence, it does not and cannot refute the
claim of a particular suspect that a false positive is likely to have
occurred in his case. We also believe Brenner and Inman have made
a minor error in their formula for computing the expected number
of errors under their assumption of uniform, random distribution of
error. We believe the correct formula, using their nomenclature, is
CF/(F + P), rather than CF/P, and hence that the expected number
of errors is not quite as high as they suggest.

Despite these differences in our perspectives, we agree with
Brenner and Inman that the overall rate of false positives is an im-
portant issue. We also agree that the number of “cold hits” that are
disconfirmed by other evidence is likely to be highly probative of
the overall rate of false positives. We commend Brenner and Inman
for raising this important point.

We believe, however, that it is unsatisfactory and potentially mis-
leading to address this issue on the basis of anecdotal evidence. The
issue is sufficiently important to warrant a systematic and public
program of research on the results of databank searches. To assess
the overall false positive rate in a rigorous manner it will be neces-
sary to know how many searches are conducted, how discriminating
the searches are, and how many produce “cold hits” as well as the
number of “cold hits” that are “confirmed” and “disconfirmed” by
subsequent evidence. In light of the argument advanced by Brenner
and Inman, it is now clear that this information is highly relevant
to an issue of significant public importance—the overall rate of er-
ror in suspectless databank searches. Indeed, we believe criminal
suspects who are incriminated by “cold hits” will be able to use
the Brenner and Inman argument to make a strong case that they
should be entitled to review the type of data described here due to
its relevance to the overall reliability of the system that incriminated
them. Accordingly, we urge that systematic collection and reporting
of the relevant data begin immediately, and we thank Brenner and
Inman for illustrating the importance of doing so.

Finally, we think Brenner and Inman are mistaken when they
imply that the concerns raised in our article (1) apply only to dragnet
and databank search cases. The primary message of our article is
that even a seemingly low false positive probability, on the order of
1073, 1074, or even lower, can substantially undermine the value of
DNA evidence, and create a significant risk of false incrimination,
when the other evidence against the suspect is weak. The other
evidence is often weak in cold hit cases, but it can also be weak
in conventional cases when, for example, the suspect produces a
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Model Discovery Request for STR Test Results
DISCOVERY REQUEST
INTRODUCTION:

This is a request for disclosure of scientific materials pertaining to DNA testing
performed in the case of [case name] ([County, Case Number]). This request applies to
all DNA testing that has been, is currently being, or will be performed in the instant case.
The request is ongoing. In the event that new materials responsive to this request are
produced, discovered, or otherwise come into the possession of the prosecution or its
agents, said materials should be provided to the defendant without delay.

In the event that there is a charge for reproducing any of these materials please
include an itemized list indicating the number of items (for example number of
pages of documents, number of photographs, X-ray films, number of CD-ROMs,
etc.) and the cost of copying per item.

1. Case file: Please provide a complete copy of the case file including all records
made by the laboratory in connection with this case. If the file includes
photographs, please include photographic quality copies.

2. Laboratory Protocols: Please provide a copy of all standard operating protocols
(SOPs) used in connection with the testing in this case. To minimize any burden
of duplicating these items, we invite you to provide them in electronic form.

3. Chain of custody and current disposition of evidence: Please provide copies of all
records that document the treatment and handling of biological evidence in this
case, from the initial point of collection up to the current disposition. This
information should include documentation which indicates where and how the
materials were stored (temperature and type of container), the amount of
evidence material which was consumed in testing, the amount of material which
remains, and where and how the remaining evidence is stored (temperature and
type of container).

4. Software: Please provide a list of all commercial software programs used in the
DNA testing in this case, including name of software program, manufacturer
and version used in this case.

5. Macros: If the results produced by the software are dependent on the
instructions contained in macros, please provide copies of any macros used. (For
analyses performed with GeneScan and Genotyper, these macros are contained
in Genotyper output files in order to allow analysts to interpret the results.
Simply providing a copy of the Genotyper output files in response to request 6
will satisfy this request as well).



6. Data files: Please provide copies of all data files used and created in the course of
performing the testing and analyzing the data in this case. These files should
include all data necessary to, (i) independently reanalyze the raw data and (ii)
reconstruct the analysis performed in this case. For analyses performed with
GeneScan and Genotyper, these materials should include

(6.1) All collection files (such as injection lists and log files for an ABI 310
analysis).

(6.2) All Genescan files, including sample files and project files.

(6.3) All Genotyper files, including templates/macros (see Request 5).

7.  STR frequency tables: Please provide copies of any allelic frequency tables
relied upon in making statistical estimates in this case. If the laboratory relied
upon published or publicly available data, this request can be satisfied by
providing a specific reference to the source.

8. Documentation of Corrective Actions for Discrepancies and Errors: According
to the DNA Advisory Board Quality Assurance Standards for Forensic DNA Testing
Laboratories, Standard 14, forensic DNA laboratories must “follow procedures for
corrective action whenever proficiency testing discrepancies and/or casework errors
are detected” and “shall maintain documentation for the corrective action.” Please
provide a copy of all documentation of corrective actions maintained by the
laboratory that performed DNA testing in this case. If the laboratory does not
comply with the DAB requirement that it maintain this documentation, it is
sufficient to respond: “The laboratory does not comply with the DAB requirement
that it document corrective actions.”

9  Accreditation: Please provide copies of all licenses or other certificates of
accreditation held by the DNA testing laboratory.

10.  Laboratory personnel: Please provide background information about each
person involved in conducting or reviewing the DNA testing performed in this case,
including:

(10.1) Current resume

(10.2) Job description

(10.3) A summary of proficiency test results
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Prosecutor’s guide to DNA evidence

—Make certain the expert confirms the match

—Establish proper protocol

—Keep the explanation simple

—Know the law and keep the testimony within its
limits
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—Organize a strategy
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—Deciding whether to file a motion in limine or request
a voir dire hearing
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§ 11:89 Defense checklist

KeyCite®: Cases and other legal materials listed in KeyCite Scope
can be researched through West’s KeyCite service on Westlaw®.
Use KeyCite to check citations for form, parallel references,
prior and later history, and comprehensive citator information,
including citations to other decisions and secondary materials.

I. INTRODUCTION'

§11:1 Overview

English geneticist Alec Jeffreys first described a method
for "typing" human DNA in 1985. Since that time, DNA typ-
ing technology has advanced rapidly and the new DNA tests
have been embraced eagerly by the criminal justice system.
DNA tests are now routinely used to help identify the source
of blood, semen, hair and other biological materials found at
crime scenes and to establish family relationships in cases of
disputed parentage. DNA tests have helped prosecutors
obtain convictions in thousands of cases and have helped es-
tablish the innocence of thousands of individuals who might
otherwise have become suspects.

Though it has been invaluable to the justice system, DNA
evidence has the potential to be tremendously misleading in
some cases. DNA tests can be botched, misinterpreted,

"William C. Thompson, J.D., Ph.D. and Dan E. Krane, Ph.D., are the
authors of sections 11:1 through 11:43. William Thompson is a professor
in the Department of Criminology, Law & Society at the University of
California, Irvine and a member of the California Bar. A frequent speaker
on DNA and other matters, he has also written extensively about forensic
DNA evidence and has represented a number of defendants in cases that
turned on DNA evidence. He also serves Head Librarian for the NLADA
on-line forensics library at www.nlada.org/Defender/forensics.

Dan E. Krane is an Associate Professor in the Department of Biologi-
cal Sciences at Wright State University where he has been a faculty
member since 1993. His research interests are primarily in the areas of
molecular evolution and the way that gene frequencies change over the
course of time in populations of organisms. He has published widely on
the subject of forensic DNA testing and has testified in over 40 criminal
cases since 1991 as an expert for both the prosecution and defense in the
areas of population genetics, molecular biology and bioinformatics. He is
also the president and founder of Forensic Bioinformatic Services, Inc
(bioforensics.com) where he has overseen the development and implemen-
tation of software designed to automatically and objectively review STR
DNA testing results.
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mischaracterized and misunderstood. Cases have come to
light in which innocent people were convicted based on bad
DNA evidence. Controversy continues over how to assure the
reliability of DNA tests and how to describe the statistical
significance of test results. The issues lawyers face when
dealing with DNA evidence can be extraordinarily complex
and confusing.

This chapter is designed to help lawyers make sense of
DNA evidence. It aims to be comprehensible even to the
science-phobic while providing enough detail to allow
understanding of the real issues.

Section I (Introduction) begins with a broad overview of
the different DNA tests that lawyers may encounter, describ-
ing in general terms the strengths and weaknesses of each
test. This overview will be particularly helpful for those who
are encountering DNA evidence for the first time and for
those who find themselves losing track of the "big picture"
while wading through technical details (a common experi-
ence among lawyers who litigate DNA cases). Section II (A
Closer Look at the Science of DNA Testing) provides a more
detailed and technical account of the various DNA typing
methods and includes discussion of steps lawyers should
take to evaluate evidence generated by each method. It of-
fers extensive coverage of the automated STR tests that are
currently the most widely used. Section IIT (How the Courts
Have Approached DNA Testing) provides a review of key ap-
pellate decisions from around the country on the admissibil-
ity and presentation of DNA evidence. It discusses the his-
tory and evolution of DNA litigation, including the most
recent decisions. [Note: Because the science and the case law
on DNA testing changes rapidly, it is essential for any
practitioner dealing with this issue to update every case
before relying upon it.] Section IV (Some Critical Thoughts
on DNA Evidence) addresses some remaining concerns about
DNA evidence, and Section V provides guides and checklists
for prosecutors and defense lawyers on dealing with DNA
evidence.

When discussing DNA evidence it is difficult to find an ap-
propriate middle ground between a highly technical explana-
tion that overwhelms readers with details and a more readily
understandable explanation that leaves out crucial points.
Readers should be aware that the materials in this chapter
are introductory and by no means comprehensive. Lawyers

© West, a Thomson business, Rel. 7, 8/2003 11-5
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handling a DNA case would be well advised to consult the
original source materials referenced in this section for more
complete information on points relevant to their case. Seek-
ing the assistance of a more experienced lawyer to evaluate
your case is also helpful. Ultimately, there is no acceptable
substitute for having an independent scientific expert review
the underlying laboratory work to check for problems and to
help you understand the strengths and possible limitations
of the evidence. Prosecutors and defense lawyers are both
well advised to have test results reviewed by an expert other
than the one who produced them. Independent experts and
consulting services (such as www.bioforensics.com)? can help
organize and distill the complicated results of DNA testing
procedures in a way that facilitates discussing the most
important issues and alternative interpretations for your
case.

§11:2 An introduction to DNA and DNA testing

The following sections provide an overview of DNA testing
methods and introduces basic terminology. They are designed
to orient DNA novices to the basic issues. More detailed
treatments of the various methods are found in subsequent
sections."

§11:3 An introduction to DNA and DNA testing—The
Nature of DNA

Deoxyribonucleic acid, or DNA, is a long, double-stranded
molecule configured like a twisted ladder or "double helix."
The genetic information of all organisms is encoded in the
sequence of four organic compounds (bases) that make up
the rungs of the DNA ladder. Most DNA is tightly packed
into structures called chromosomes in the nuclei of cells. In

[Section 11:1]

?Both Professors Thompson and Krane have a financial interest in
Bioforensics.
[Section 11:2]

"For more detailed discussions, see National Research Counsel Report
I ("NRCI"); National Research Counsel Report II ("NRCII"); John M.
Butler, Forensic DNA Typing (Academic Press, 2001). Much of sections
11:2 through 11:10 is also found in W.C. Thompson, DNA Testing,
Encyclopedia of Crime and Punishment (David Levinson, ed., (Sage, 2002)).
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humans there are 23 pairs of chromosomes; half of each pair
is inherited from the individual’s mother, half from the
father. The total complement of DNA is called the genome.

By some estimates, 99.9 percent of the genetic code is the
same in all humans. To identify individuals, DNA tests focus
on a few loci (plural of locus-a specific location on the human
genome) where there is variation among individuals. These
loci are called polymorphisms because the genetic code can
take different forms in different individuals. Each possible
form is called an allele.

Forensic DNA tests have examined two types of
polymorphisms. Sequence polymorphisms vary only in the
sequence of the genetic code. Length polymorphisms contain
repeating sequences of genetic code; the number of repeti-
tions may vary from person to person, making the section
longer in some people and shorter in others.

Analysts begin the testing process by extracting DNA from
cells and purifying it. They use test tubes, chemical reagents,
and other standard procedures of laboratory chemistry.

In sexual assault cases, spermatozoa (containing male
DNA) may be mixed with epithelial (skin) cells from the
victim. Analyst generally try to separate the male and female
components into separate extracts (samples) using a process
called differential lysis, which employs weak detergents to
liberate DNA from the epithelial cells followed by stronger
detergents to liberate DNA from the tougher spermatozoa.

After the DNA is extracted, it can be "typed" using several
different methods.

© West, a Thomson business, Rel. 7, 8/2003 11-7
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§11:4 An introduction to DNA and DNA testing—
Overview of RFLP Analysis

When DNA tests were first introduced in the late 1980’s,
most laboratories employed a method called RFLP analysis
(restriction fragment length polymorphism analysis), which
uses enzymes to break the long strands of DNA into shorter
fragments (restriction fragments) and separates these by
length (using a process called electrophoresis). A pattern of
dark bands on an x-ray or photographic plate reveals the po-
sition (and hence the length) of target fragments that contain
length polymorphisms.

Figure 1: RFLP Autorad in a Rape Case
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Figure 1 shows RFLP analysis of a single locus (contain-
ing a length polymorphism) in a case in which a woman was
raped by two men. Each "lane" contains DNA from a differ-
ent sample. The lanes labeled "size markers" contain DNA
fragment of known size from bacteria and are used for
calibration. Lanes on the left side show the band patterns
produced by reference samples from the victim and two
suspects. There are two bands in each lane because each in-
dividual has two copies of the relevant locus, one from the
paternal half of the chromosome, the other from the maternal
half.

Lanes on the right side of Figure 1 show the band pat-
terns of evidence samples. The lane labeled "female vaginal
extract" contains DNA from the female component (epithelial
cells) of a vaginal sample taken from the victim. The DNA in
this sample was too degraded to produce a distinct band
pattern. The lane labeled "male vaginal extract" shows the
band pattern of DNA from the male component (spermato-
zoa) of the same vaginal sample. This lane contains a band
pattern similar to that of suspect 2, which indicates that the
spermatozoa could have come from suspect 2.

In a typical case, four to six different loci (each containing
a different length polymorphism) are examined in this
manner. The full set of alleles identified in a sample is called
its DNA profile. Because the probability of a "matching" pat-
tern at any locus is on the order of one in hundreds to one in
thousands, and the probabilities of a match at the various
loci are assumed to be statistically independent, the prob-
ability of a match at four or more loci is generally put at one
in many millions or even billions.

Although RFLP analysis is generally reliable, it sometimes
entails subjective judgment. Whether the lane labeled "male
vaginal extract" also contains bands corresponding to those
of suspect 1 is a matter of judgment on which experts in this
case disagreed. Dots to the left of the lane are felt-tip pen
marks placed by a forensic analysis to indicate where he
thought he saw bands matching those of suspect 1.

RFLP analysis requires samples that are relatively large

[Section 11:4]

'Suspect 1 was charged with rape, but rape charges were later dropped
when the defense was able to show that the laboratory could not reliably
detect bands matching Suspect 1 using objective methods. For a useful
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(blood or semen stains about the size of a quarter) and well-
preserved. It is also slow. A typical case takes four to six
weeks.

discussion of the scientific and legal issues in this case, see W. Thompson,
Challenging the Forensic DNA Evidence in People v. Marshall, http:/
www.scientific.org/case-in-point/cases.html. (includes copies of motions
filed in the case).

© West, a Thomson business, Rel. 7, 8/2003 11-11
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§11:5 An introduction to DNA and DNA testing—
DQ-Alpha and Polymarker Tests

In the early 1990s, newer methods of DNA testing were
introduced that are faster (producing results in a day or two)
and more sensitive (i.e., capable of typing smaller, more
degraded samples). The new methods use a procedure called
polymerase chain reaction (PCR), which can produce billions
of copies of target fragments of DNA from one or more loci.
These "amplified" DNA fragments (called amplicons) can
then be typed using several methods.

In 1991, Perkin-Elmer (PE), a biotechnology firm, devel-
oped a test kit for amplifying and typing a sequence polymor-
phism known as the DQ-alpha gene. Six distinct alleles (vari-
ants) of this gene can be identified by exposing the amplified
DNA to paper test strips containing allele-specific probes
(see Figure 2). The dots on the strip signal the presence of
particular alleles. This test has the advantage of great
sensitivity (DNA from just a few human cells is sufficient to
produce a result) and allows more rapid analysis (1-2 days),
but it is not as discriminating as RFLP analysis.

Figure 2: Test Strip Showing Polymarker (top) and
DQ-Alpha (bottom) Test Results

In 1993, PE introduced an improved kit that typed DQ-
alpha and five additional genes simultaneously, thereby
improving the specificity of this method (See Figure 2). With
this new kit, known as the Polymarker/DQ-alpha test, indi-
vidual profile frequencies are on the order of one in tens of
thousands, however it still is not as discriminating as RFLP
analysis. As with RFLP analysis, interpretation of the test
strips may require subjective judgments. For example,
experts disagreed on whether the dot labeled 1.3 in the lower
strip shown in Figure 2 is dark enough to reliably indicate
the presence of the allele designated 1.3.
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§11:6 An introduction to DNA and DNA testing—
STR Tests

The late 1990s saw the advent of STR (short tandem
repeat) DNA testing. STR tests combine the sensitivity of a
PCR-based test with great specificity (profile frequencies
potentially as low as one in trillions) and therefore have
quickly supplanted both RFLP analysis and the Polymarker/
DQ-alpha test in forensic laboratories.

An STR is a DNA locus that contains a length
polymorphism. At each STR locus, people have two alleles
(one from each parent) that vary in length depending on the
number of repetitions of a short core sequence of genetic
code. A person with genotype 14, 15 at an STR locus has one
allele with 14 repeating units, and another with 15 repeat-
ing units.

Figure 3: STR Test Results

Figure 3 shows the results of STR analysis of five samples:
blood from a crime scene and reference samples of four
suspects. This analysis includes three loci, labeled
"D3S1358," "vWA," and "FGA." Each person has two alleles
(peaks) at each locus, one from the maternal portion and the
other from the paternal portion of the chromosome. The po-
sition of the "peaks" on each graph (known as an electro-
pherogram) indicates the length (and hence the number of
core sequence repeats) of each STR. As can be seen, the
profile of suspect 3 corresponds to that of the crime scene

© West, a Thomson business, Rel. 7, 8/2003 11-13
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sample, indicating he is a possible source. Suspects 1, 2 and
4 are eliminated as possible sources.

In 1997, the FBI identified 13 STR loci that it deemed ap-
propriate for forensic testing. Commercial firms quickly
developed test kits and automated equipment for typing
these STRs. The most popular test procedure, developed by
Applied Biosciences International (ABI), a PE subsidiary,
includes a PCR kit known as ProfilerPlus that simulta-
neously "amplifies" DNA from up to nine STR loci and labels
the loci with colored dyes. An automated test instrument
called the ABI 310 Genetic Analyzer then separates the
resulting amplicons by length (using electrophoresis) and
uses a laser to cause fluorescence of the dye-labeled
fragments. A computer-controlled electronic camera detects
the size and relative position of the fragments, identifies al-
leles, and displays the results as shown in Figure 3.

STR tests have greatly improved the capabilities of foren-
sic laboratories, allowing highly specific DNA profiles to be
derived from tiny quantities of cellular material. Test results
often allow a clear-cut determination of whether a particular
individual could be the source of an evidentiary sample, al-
though experts have differed over interpretation of results in
some cases, particularly those involving mixed samples
(DNA from more than one person) and low quantities of
DNA.

§ 11:7 An introduction to DNA and DNA testing—
Y-STR Tests

Several laboratories have recently developed tests to ex-
amine polymorphic areas of the Y-chromosome, which is pos-
sessed only by males. These tests may be useful in sexual
assault cases where the DNA of a male contributor is mixed
with DNA of a female victim. If there is too much DNA from
the victim, relative to the male contributor, the male
component is difficult to type using standard STR’s. Because
the Y-STR tests focus on DNA of males only, the male
component is easier to detect and type with these tests.

The method for typing Y-STR markers is similar to that
used for standard STR tests. Genetic probes identify and
label relevant sections of the Y-chromosome, which are
amplified using PCR and then run through an automated
instrument such as the ABI 310 Genetic Analyzer, which
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separates the fragments by length through electrophoresis
and uses laser light and a computer-controlled camera
system to detect the florescent dye-labeled fragments. The
results are displayed on electropherograms that are similar
in appearance to Figure 3, except that each person has a
single peak at each locus (because the Y-markers are
inherited only from the father).

The major disadvantage of Y-STR tests is that they are far
less discriminating than standard STR tests. Moreover, they
have not been as carefully validated or as widely used as
standard STR tests, so they may be more vulnerable to
admissibility challenges. Finally, because the Y-STR mark-
ers are inherited paternally, they will generally be the same
for all men in the same paternal line. Hence, these tests can-
not distinguish father from son, sons of the same father, or
even paternal cousins.

§11:8 An introduction to DNA and DNA testing—
Mitochondrial DNA Tests

The tests described thus far examine DNA from cell nuclei
(nuclear DNA). DNA is also found in cell mitochondria,
which are organelles (structures) in which the process of cel-
lular respiration occurs. Mitochondrial DNA (often desig-
nated m¢DNA) contains sequence polymorphisms. In the late
1990s, forensic scientists began testing mtDNA by using a
procedure known as genetic sequencing to produce a read-out
of the genetic code from two polymorphic areas of the mito-
chondrial genome. Forensic scientists describe an mtDNA
profile by stating how its sequence differs from that of a ref-
erence standard called the Anderson sequence.

Mitochondrial DNA tests are highly sensitive and can pro-
duce results on samples that are not suitable for other DNA
tests, such as hair shafts, bone, and teeth. Because mtDNA
is present in hundreds or thousands of copies per cell, it
often survives much longer than nuclear DNA in old,
degraded cellular samples. DNA tests on very old samples,
such as the bones of Czar Nicholas II of Russia, have
detected and typed mtDNA.

Mitochondrial DNA tests are far less discriminating than
STR tests. The frequency of mtDNA profiles is generally put
at one in hundreds. Additionally, because mtDNA is inher-
ited maternally, mtDNA tests generally cannot distinguish
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between individuals in the same maternal line. Hence, sons
of the same mother would be expected to have the same
mtDNA profile, and this profile would also be found in
daughters of the mother’s sister and all of their children.

Minor variations are sometimes found in mtDNA profiles
of different cells from the same person due to mutations.
This phenomenon, known as heteroplasmy, complicates the
process of determining whether two mtDNA profiles match.
The appropriate standards for declaring an mtDNA match,
and for estimating the rarity of matching profiles, are issues
that have been debated in the courtroom.

Mitochondrial DNA tests are expensive and require special
laboratory facilities and techniques. At this time only a few
forensic laboratories perform these tests and they are used
only where other types of DNA testing fail or cannot work.
However, future technical improvements may lead to wider
use of mtDNA tests.

§11:9 Reliability and Quality Assurance

Although current DNA technology is capable of producing
highly reliable results, questions are sometimes raised about
the quality of laboratory work. Key issues include the
potential for biased or mistaken interpretation of laboratory
results and the possibility for error due to mishandling of
samples. Acknowledging problems with the quality of early
DNA testing procedures, a 1992 report of the National
Research Council called for broader scrutiny of forensic DNA
testing by a scientific body from outside the law enforcement
community.

In response, the U.S. Federal Bureau of Investigation
(FBI) created its own advisory body that was initially called
the Technical Working Group for DNA Analysis Methods
(TWGDAM) and more recently called the Scientific Working
Group for DNA Analysis Methods (SWGDAM). The FBI
director appoints its members. Although it has not satisfied
all critics of forensic laboratory practices, this body has been
credited with issuing guidelines that have improved the
quality of forensic DNA work. For example, SWGDAM
guidelines call for each analyst to take two proficiency tests
each year.

Another quality assurance mechanism is laboratory
accreditation. The American Society of Crime Laboratory
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Directors Laboratory Accreditation Board (ASCLAD-LAB) is
a non-profit organization that reviews the protocols and
procedures of forensic DNA laboratories and issues a certifi-
cate of accreditation to those meeting its standards. To help
assure the competence of laboratory workers, a professional
organization called the American Board of Criminology, has
developed a certification program for DNA analysts.

Despite these efforts, problems occasionally come to light.
Errors have occurred in proficiency tests and occasional er-
rors arising from accidental switching and mislabeling of
samples or misinterpretation of results have come to light in
court cases. There are two known cases in which misinter-
pretation of DNA tests contributed to the wrongful rape
convictions of a men who later were exonerated by more
comprehensive DNA testing.

A 1996 report of the National Research Council suggested
that retesting of samples is the best way to address remain-
ing concerns about the quality of laboratory work. The great
sensitivity of PCR-based DNA tests makes it possible to split
samples for duplicate analysis in most cases.

§11:10 Dragnets, Databanks and Cold Hits

The United Kingdom and all fifty American states now
have government-operated databanks containing the DNA
profiles of known offenders. Many crimes have been solved
when a databank search revealed a match between the DNA
profile of a blood or semen sample left by the perpetrator at
a crime scene and the profile of a known individual in the
databank. A databank match is called a cold hit.

The FBI maintains a national databank of DNA profiles
known as CODIS (Combined DNA Indexing System), which
includes a Convicted Offender Index (containing profiles of
offenders submitted by states) and a Forensic Index (contain-
ing DNA profiles of evidence related to unsolved crimes).
CODIS allows government crime laboratories at a state and
local level to conduct national searches which might reveal,
for example, that semen deposited during an unsolved rape
in Florida could have come from a known offender from
Virginia.

Government databanks were initially limited to convicted
violent or sex offenders. However, there has been serious
discussion of expanding databanks to include arrestees, or
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even to make them universal (perhaps by sampling DNA
from all citizens at birth), in the interest of better crime
control.

Civil libertarians have expressed concern that government
agencies could use the genetic information they collect in an
intrusive or inappropriate manner. The information included
in CODIS is limited to numerical data that designate RFLP
and STR profiles. These profiles are useful for identifying
individuals but are linked to no known medical or behavioral
characteristics. However, most states have retained blood
samples from those included in state databanks. State and
federal statutes limit the disclosure of information contained
in government databanks and generally specify that it be
used solely for law enforcement purposes.

When police have the DNA profile of a perpetrator but
cannot establish his or her identity, they sometimes conduct
what has become known as a DNA dragnet, in which large
numbers of individuals in the relevant community are asked
to submit samples voluntarily for DNA testing. Police gener-
ally collect samples by rubbing inside the individual’s cheek
with a cotton swab. Even if the guilty party does not submit
a sample, the DNA dragnet may help police by narrowing
the number of possible suspects. The first DNA dragnet,
which was chronicled in Joseph Wambaugh’s book "The
Blooding," helped police solve two murders in Leicester,
England, in 1987. The guilty man was identified when, in an
effort to avoid suspicion, he asked a friend to submit a
sample in his place. DNA dragnets have since been used
repeatedly in Britain and are becoming more common in the
U.S.

Prosecutors in some jurisdictions have developed a
procedural innovation called a DNA warrant as a means of
avoiding the statute of limitations in cases where they have
DNA from the perpetrator but have not yet identified a
suspect. Before the statute of limitations runs out, charges
are formally filed in the case, but the "defendant" is identi-
fied by DNA profile rather than by name. The legality and
constitutionality of this practice is still subject to debate.

§11:11 The rapidly evolving science of DNA testing

Continuing developments in molecular biology are sure to
spawn further changes in DNA testing in the future. New
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innovations often have a honeymoon period in which they
are rapidly embraced by the courts, followed by a period of
more critical scrutiny. When RFLP tests were first introduced
in 1988, for example, they were virtually unchallenged. By
1991, however, serious questions were being raised about
quality control and about the assumptions underlying
statistical estimates. Lawyers should bear this history in
mind when evaluating new DNA testing methods. It often
takes time for problems to be identified and for scientific dis-
sent to emerge.

At the time of this writing, STR testing is widely used. Al-
though there is still some controversy about interpretation
in some cases, particularly those involving mixtures and low
quantities of DNA, the technology per se appears to be well
established. Much of the current controversy, however, still
centers around the flexibility associated with laboratory
protocols and the possibility of errors and contamination oc-
curing in the laboratory. Emerging issues appear to be ques-
tions regarding the appropriate statistics to apply in increas-
ingly common cases where suspects are initially identified by
DNA testing results ("cold hits" or "database trawls") and
concerns over the lack of independence of most DNA testing
labs from law enforcement agencies. Y-STRs and mtDNA
are less widely used and may still be vulnerable to admis-
sibility challenges as well as to attacks on the quality of
results in specific cases.

Although this book will be updated on a regular fashion,
there is no replacement for scanning through Westlaw and
the Internet to find the most recent developments in the law.
For example, in any three-month period, there may be
dramatic changes in the DNA landscape of research that you
will need to be aware of if you have a case with these issues.

In the event you work with the government, you can obtain
access to the FBI’s most recent data as well as their experts.’
If you are a defense lawyer, you might want to contact the
lawyers involved with the NACDL? DNA Task Force who

[Section 11:11]

'A more recent FBI publication is IA US Dep’t of Justice FBI Report,
VNTR Population Data; A Worldwide Study (1993).

®National Association of Crime Defense Lawyers (NACDL).
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specialize in DNA litigation® or utilize web based resources
like www.bioforensics.com.

II. A CLOSER LOOK AT THE SCIENCE OF DNA
TESTING

§11:12 What is DNA?

To biologists, DNA is the genetic material. That is a power-
ful statement in that it means that DNA is the molecule
that is responsible for passing information from one genera-
tion to the next. As a result, DNA is often called the
blueprint of life. A genome is the sum total of an organism’s
genetic material and is essentially contained entirely within
the DNA molecules that make up its chromosomes. Informa-
tion is stored in DNA in the sequence in which one of four
different chemical building blocks (called nucleotides) are ar-
ranged in much the same way that information is stored in a
written document by the specific sequence of letters that are
used to spell out words. Current estimates are that the 3.2
billion nucleotides of the human genome spell out ap-
proximately 30,000 genes. Each of those genes is responsible
for making at least one different protein. Failure to make
one of those proteins at the appropriate place, time or level
generally results in: death; a disease state (like cancer, cystic
fibrosis or muscular dystrophy); or the normal differences we
see between people (such as those associated with intel-
ligence or height and hair, eye and skin coloration). People
are remarkably similar to other organisms at the level of the
nucleotide sequence of their DNA (on average, we are 98
percent identical to chimpanzees) as well as to each other
(even the most distantly related people are 99.5 percent
identical). However, only identical twins are absolutely
identical at the level of their DNA and the small percent dif-
ference translates into an enormous number of differences
given the overall size of the human genome.

*The NACDL DNA Task Force has regional members. For further in-
formation, you can contact NACDL, 1110 Vermont Avenue, NW, Suite
1150, Washington 20005, tel. 202-872-8688; fax. 202-331-8269.
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A perfect copy of an individual’s DNA is found in all the
nucleated cells of their body (of which there are trillions’)
and is stored in forty-six pairs of chromosomes; twenty-three
chromosomes are inherited from the mother and a roughly
equivalent set of twenty-three are inherited from the father.?
At a finer scale, DNA (an abbreviation for "deoxyribonucleic
acid") has the shape of a double-helix, as first described in
1953 by scientists James Watson and Francis Crick, who
won the Nobel Prize for the discovery of the structure of
DNA.

DNA’s double helix has been described as resembling a
spiral staircase. The nucleotide components of a DNA mole-
cule can themselves be broken down in three parts: a phos-
phate group, a sugar (ribose), and a nitrogenous base (one of
four known as guanine, adenine, thymine or cytosine and
commonly referred to by just the first letter of their name).

The "handrails" of the staircase are composed of the phos-
phate group and its linkage to the sugar of each nucleotide.
Between the two handrails are the "steps" of the DNA
staircase where the nitrogenous bases specifically interact
with each other through hydrogen bonds. Each of the four
types of these nucleotides (G, A, T and C as described above):
pairs up only as either A:T or G:C. In other words, guanine
cannot pair with thymine, nor can cytosine pair up with
adenine.® These "nitrogenous base pairs" (or simply "basepa-
irs" or "bp") effectively represent a simple alphabet that
stores information useful to cells. The 0.5% difference in the
nucleotide sequence between two people are not evenly
distributed across the human genome. Locations (or loci, the
plural of locus) where there is a great deal of difference in
the base pair pattern of the genes are said to be "polymor-
phic" sites, meaning "many forms." Many polymorphic genes
are known to be functionally important: some are responsible

[Section 11:12]

"Because red blood cells of mammals are not nucleated, they contain
no DNA.

2See David H. Kaye and George F. Sensabaugh, Jr., Reference Guide
on DNA Evidence, at 485, 491 in Reference Manual on Scientific Evidence
(2d Ed. West Group, 2000) (hereinafter referred to in this section as "Ref-
erence Guide on DNA Evidence.").

3See People v. Soto, 21 Cal. 4th 512, 88 Cal. Rptr. 2d 34, 981 P.2d 958,
963 (1999).
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for the color of eyes or hair and the type of blood we each
have. Most, however, polymorphic regions are free to differ
substantially between people because they appear to have no
function and are typically the ones used in DNA testing.
These polymorphic sites are the ones that DNA testers use
in determining whether DNA from an evidence sample is
likely to be from the same person that contributed a refer-
ence sample for DNA testing. How this process is completed
is explained below.

At some of the polymorphic sites, the differences are due
to the number of times that short sequences of the base pairs
repeat in tandem, over and over. These repeating units are
called a Variable Number Tandem Repeat (VNTR) and each
of the repeated sequences may contain a few or several dozen
nucleotide bases.* One currently very popular subset of
VNTR loci have just four nucleotides in each repeated unit
and are commonly referred to as Short Tandem Repeats
(STRs).

§11:13 The RFLP method of creating DNA profiles’

In the short while since its first use in U.S. courts begin-
ning in 1988, four substantially different methods of DNA
profiling have been used. The earliest methodology used in
forensic application in the United States is the so-called Re-
striction Fragmentation Length Polymorphism Method, com-
monly known as the "RFLP" method. RFLP analyses are no
longer performed by the vast majority of DNA typing
laboratories. The newer, more commonly used methods of

“Reference Guide on DNA Evidence at 963.
[Section 11:13]

"In 2000, the Federal Judicial Center published the Second Edition of
the Reference Manual on Scientific Evidence (West Group,2000). The
chapter on DNA evidence provides an overview of DNA science and test-
ing procedures, as well as a discussion of appropriate protocol and
guidelines for collection, testing and interpretation of results. See David
H. Kaye and George F. Sensabaugh, Jr., Reference Guide on DNA Evi-
dence, at 485 in Reference Manual on Scientific Evidence (2d Ed. West
Group, 2000). An electronic version of the Manual is online at http:/
air.fjc.gov/public/fjcweb.nsf/pages/16. One of the most comprehensive books
about DNA technology to be published recently is John M. Butler, Foren-
sic DNA Typing (Academic Press, 2001). This book contains an in-depth
discussion and analysis of DNA, methods of DNA typing, and the
established and developing technologies used in forensic DNA.
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DNA profiling are discussed below but RFLPs are still
described here because the DNA profiles generated in this
way do still occasionally appear in court (particularly for
older cases or those under appeal) and because the underly-
ing methodology is a good starting point for understanding
the latest approaches to DNA typing.

Forensic RFLP tests examine loci that contain highly vari-
able numbers of tandem repeats, or VNTRs. A tandem repeat
is an end-to-end duplication of a short sequence of the ge-
netic code. If the DNA strand were a phonograph record,
this would be an area where the record skipped and repeated
a number of times before playing the rest of the tune. The
number of repetitions tends to vary from person to person.
Consequently, when the DNA strands are broken into frag-
ments, and the fragments containing VNTRs are measured,
their length tends to vary from person to person. (See Figure
1). This variation is known as a length polymorphism.

The DNA is broken into fragments by cutting it with one
of several restriction enzymes. These enzymes act as "molec-
ular scissors," cutting the DNA strand at specific, known
sites, and producing shorter fragments known as restriction
fragments. For example, the restriction enzyme Hael cuts
only at the sequence "AGGCCA" (which occurs randomly
about once every 4,000 base-pairs). The restriction enzymes
chosen for forensic RFLP tests cut in areas that flank the
VNTRs. The goal of the test is to measure the length of these
VNTR-containing restriction fragments, hence the overall
procedure is called restriction fragment length polymorphism
analysis.

In order to create a RFLP profile of DNA, a sample of blood
the size of a quarter was needed or a sample of semen with
several hundred thousand sperm must be collected. It is
from these samples that scientists are able to determine a
genetic or DNA profile, identifying a person through his® ge-
netic code. Unlike regular fingerprinting which simply
requires an ink pad, a set of fingers and a piece of paper, the
method of obtaining genetic profiling is comparatively

%Since the overwhelming percentage (98 percent, according to some
studies) of violent crimes are committed by men, the vast majority of DNA
cases involve males, rather than females. Thus, the use of the male
pronoun in this section seems more appropriate than a female or gender
neutral pronoun.
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complicated, and requires expensive, sophisticated equip-
ment and computers for analysis. Once start-up costs have
been covered, it has, however, become an affordable process.®

Two drawbacks to using the RFLP method are that it
requires a larger size sample than other methods of testing,
and its vulnerability to problems associated with the sample
being degraded by exposure to the environment prior to
testing.* A third problem with the use of the RFLP method
is the length of time required to generate results: typically
several weeks to months.

The following six sections describe how the RFLP genetic
print is completed. Essentially, a DNA profile is created
through the isolation and comparison of the lengths of sev-
eral (often six to eight) highly polymorphic loci.®

§11:14 The RFLP method of creating DNA profiles—
Extraction of DNA

The first step in DNA profiling is to extract the DNA from
nucleated cells of the evidence sample obtained during the
course of an investigation as well as from a reference sample
of tissue or blood from the person in question. In order to
obtain the DNA sample from the evidence, there must be a
blood sample, tissue, bone or commonly a semen sample.
The DNA is extracted from the cell in a fairly simple series
of steps and the sample is chemically purified for use.

In sexual assault cases, evidentiary samples (e.g., vaginal
swabs) often contain mixtures of the perpetrator’s semen
with epithelial cells of the victim. Forensic laboratories typi-
cally perform two extractions on such samples, one designed
to obtain DNA from the female epithelial cells, and a second
designed to obtain DNA from the semen. This procedure,
known as differential extraction (also called differential lysis),
is designed to separate the mixed DNA sample into male

8According to representatives of Cellmark, the cost for RFLP testing
never exceded is $1,000 per test.

“Donald E. Riley, Ph.D., DNA Testing: An Introduction For Non-
Scientists, An Illustrated Explanation, 3, at http://www.scientific.org/
tutorials/articles/riley/riley.htm (hereinafter "Riley, DNA Testing"). Scien-
tific Testimony (http://www.scientific.org) is an online journal discussing
new and developing forensic DNA and other types of scientific evidence as
well as links to new case law on scientific evidence.

*RFLP is explained simply in Riley, DNA testing, at 3-4.
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and female components. Although the separation is often
incomplete (some male DNA may remain in the female
component and vice-versa), this procedure can help distin-
guish contributors to mixed samples.

After extraction, laboratories typically estimate the
quantity of DNA in each sample. The amount of DNA
required for typing varies for different procedures. RFLP
analysis requires the most DNA, typically 50-100 ng.
(nanograms)'. DNA tests that make use of polymerase chain
reaction (PCR) can type much smaller quantities of DNA. In
theory, PCR-based tests can type the DNA of a single cell,
but the manufacturer of a commonly used PCR test kit sug-
gests that the reliability of its test may suffer when the
amount of starting DNA is too low. For the DQ-Alpha and
Polymarker tests, the manufacturer recommends no less
than 2 ng.? For STR testing 1 ng. may be sufficient. Some
labs report obtaining results with as little as 100 pg.® At-
tempting to type extremely low quantities of DNA increases
the danger that minute quantities of human DNA that
inadvertently contaminate the samples will be detected,
causing spurious results.* It also increases the likelihood
that some alleles that are present in the sample will fail to
be detected, which could cause the sample to be mistyped.

Laboratories may also check the "molecular weight" of the
DNA. In samples that have aged or been exposed to adverse
environmental conditions, the DNA becomes degraded, i.e.,
the long strands (which are said to have high molecular
weight) break into shorter, lighter pieces. The extent of deg-
radation determines which testing methods are likely to
succeed. RFLP analysis requires DNA of high molecular
weight. PCR-based tests can type samples that are some-

[Section 11:14]

'A nanogram (ng.) is one-billionth of a gram (10-9 g). A bloodstain of
one square centimeter contains approximately 200 ng. of DNA; a
bloodstain of one square millimeter contains approximately 2 ng. of DNA.
NRC Report, p. 28.

2Cetus Corp. Amplitype User Guide, Version 2 (1990), 6.2.2.

3A picogram (pg.) is one one-thousandth of a nanogram. Hence, 100 pg.
=0.1 ng.

*W. Nividi, N. Arnheim, & M.Waterman, A Multiple-Tubes Approach

for Accurate Genotyping of Very Small DNA Samples by Using PCR:
Statistical Considerations, 50 Am.J.Hum.Genet. 347 (1992).
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what more degraded. If the DNA is too degraded, however,
no test can type it.

§11:15 The RFLP method of creating DNA profiles—
Fragmentation by restriction enzymes

Once DNA is extracted, proteins called "restriction
enzymes" are use to break long DNA molecules into shorter
fragments by cutting them at specific sequences of
nucleotides. When a tandemly repeated sequence occurs be-
tween two restriction enzyme sites on a DNA molecule the
length of the resulting fragment will be determined in part
by the number of times that the sequence is tandemly
repeated. If the number of repeats differs from one person to
the next (is polymorphic) those differences in the length of
the resulting fragments can be used as identifying features
in the following steps of the procedure. Generally speaking,
restriction enzymes either cut DNA to yield fragments of
specific length (they generate a result) or they do not (they
generate no result) - it is not possible for one DNA profile to
be converted to another.

§11:16 The RFLP method of creating DNA
profiles—Gel electrophoresis

Separating DNA fragments on the basis of their size was
and remains to be a very common practice for molecular
biologists. The basis of virtually all DNA size fractionation is
gel electrophoresis. In this process, DNA fragments are
loaded onto small indentations called "wells" at one end of a
flat gelatin surface containing agarose gel, a jello-like
substance derived from kelp. One end of the gel is attached
to a positively charged electrode and at the other to a nega-
tively charged electrode. Because DNA is an intrinsically
negatively charged molecule, it moves away from the nega-
tive electrode and travels toward the positive electrode.
Larger fragments of DNA have more difficulty traveling
through the gel’s "matrix" (essentially a long series of sieves
at a molecular level) than smaller fragments which move
more quickly. Fragment sizes for RFLP analyses were typi-
cally in the range of between 200 bp and 7,000 bp. One of
the problems with agarose gel electrophoresis is its ability to
resolve fragments that do not differ in size by at least 20 to
100 bp since such fragments (especially fragments at the
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larger end of the typical size range) move so similarly and
because of sometimes subtle differences in how quickly DNA
moves in one lane of a gel relative to another. As a result,
most sizing of fragments for forensic purposes was done by
"binning" - essentially saying that a fragment could be said
to fall within a certain size range and other fragments that
fell within the same size range were said "to match." This
"match" would be declared even though the fragments might
actually have different numbers of tandem repeats and could
not have come from the same individual.

§11:17 The RFLP method of creating DNA profiles—
Southern hybridization and visualization’

After their trip through the gel, the double stranded DNA
fragments are chemically split into two strands, separating
their paired nitrogenous bases from each other (A from T
and C from G). These fragments are then directly transferred
from the gel (which, like gelatin desserts, is difficult to
handle and preserve intact) onto a sheet of a paper-like
substance (usually either made of nylon or nitrocellulose)
called a "filter" or "membrane." The separated DNA frag-
ments are then permanently attached to the filter either by
exposure to ultraviolet light or cross-linking chemicals.

§11:18 The RFLP method of creating DNA profiles—
Hybridization

A restriction enzyme that recognizes a four nucleotide long
restriction site (like Haelll mentioned above) should find
such a site once every 256 base pairs on average if each of
the nucleotides are equally represented in a random
sequence. For a 3.2 billion nucleotide sequence such as that
of the human genome, cutting with such an enzyme results
in literally millions of fragments of a very wide variety of
sizes. As a result, the gel electrophoresis of a restriction
enzyme digested human genome is best described as a smear
of fragments that contains no distinct bands.

[Section 11:17]

""Southern Hybridization" is named for Dr. Edward H. Southern, who
first developed the process in 1975. See generally Southern, Detection of
Specific Sequences Among DNA Fragments Separated by Gel Electrophere-
sis, 98 J Molecular Biology (1975).
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The particular bands of interest to forensic scientists are
recognized through the use of "probes" that seek out and
bond with a locus of interest and no other. The tendency for
A’s and T’s to interact and for G’s and C’s to interact allows
single stranded DNA molecules to be designed that stick
more stably to complementary sequences of nucleotides at-
tached to the membrane of the Southern blotting step
described above. Probes that are 20 base pairs long or longer
are generally specific enough in their binding to interact
with just one locus from a genome (such as a polymorphic
VNTR locus). Such probes can either be made through the
use of recombinant technology," or chemically synthesized.
These probes were originally tagged with radioactive mark-
ers that made it possible to determine where they had at-
tached to a membrane but safer and more convenient
fluorescent markers are also now available. Probes that do
not find a complementary sequence to which they can bind
are simply washed away while those that do bind give rise to
a bar code type of pattern that is characteristic of the VNTR
DNA typing methodology.

§11:19 The RFLP method of creating DNA profiles—
Autoradiography and visualization of profiles

Once a probe is bound to DNA fragments originating from
a specific locus, the membrane is placed against a piece of
X-ray film and exposed for several days. When the film is
developed, black bands appear where the labeled probes
stuck to the fragments and the result somewhat resembles
the bar codes on products in the store that are put through
scanners. (See Figure 1, above). This picture is termed an
"autoradiograph" or "autorad."

Each probe identified two fragments (alleles) in each
person’s DNA, one inherited from the person’s mother and
the other from the father. A person’s genotype, for a given
locus, is indicated by the lengths of this pair of fragments.
Genotypes vary from person to person because the underly-
ing fragments originate in loci that are where there is
considerable variation in the length of restriction fragments.

[Section 11:18]

"Recombinant DNA technology is the incorporation of all or part of the
DNA from one organism into the DNA of another organism--for instance,
fragments of DNA from two different species, such as a bacterium and a
reptile, spliced into a single molecule.
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To reduce the likelihood of a false inclusion (coincidental
match) between two samples, forensic laboratories generally
used three to five separate probes. They generally applied
the probes one at a time. The first probe was applied to the
membrane and an x-ray film (autorad) was developed show-
ing the resulting patterns of bands, which revealed the
length of the restriction fragments from a particular locus
(for all the samples on the membrane). Then the first probe
was "stripped" from the membrane and a second probe was
applied, a second autorad was developed, and so on. In a
typical case, three to five probes were used and the results of
the analysis were revealed on three to five autorads. If each
fragment in one sample had the same length as the corre-
sponding fragment in another sample (within a specified tol-
erance), the two samples were said to match, which means
they could have come from the same person. If one or more
fragments in the first sample differed in length (by an
amount greater than a specified tolerance) from the corre-
sponding fragment in a second sample, the two samples were
declared a non-match (or exclusion), which means they could
not have come from the same person.

Bands of evidentiary samples are sized by comparing their
position to the position of "marker" bands in adjacent lanes.
(See Figure 1). The marker bands are produced by an array
of DNA fragments (from bacteria) that vary incrementally in
length to produce a "sizing ladder." Sizing may be ac-
complished by simply measuring with a ruler to determine
the position of bands in the various lanes." However, forensic
laboratories typically used computer-assisted imaging de-
vices, which can score autorads more rapidly and can
automatically perform the calculations needed to estimate
the band sizes (fragment lengths) of the samples through
interpolation.’ Once the bands were sized, the DNA profile of
each sample could be represented by a set of numbers

[Section 11:19]

'A band in the same position as a 1000-base-pair "marker," for
example, would be "scored" as a 1000-base pair band (meaning that the
underlying DNA fragment is estimated to be 1000 base pairs in length). If
a band is between two markers, its length is determined by interpolation.
These length estimates are sometimes called "band sizes."

"The use of computer-assisted scoring devices does not necessarily
mean that the scoring and sizing of bands is "objective." Analysts are able
to override the scorings of computer-assisted devices in order to add or
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indicating the estimated length (in base pairs) of the restric-
tion fragments at each locus.

§11:20 "Amplification" of DNA Using PCR

The DNA tests currently being used in forensic laborator-
ies all make use of a procedure known as polymerase chain
reaction, or PCR. PCR is a procedure that allows a small
amount of DNA (which by itself would not be enough to type)
to be amplified into an amount large enough for typing. It
does this by making millions of copies of DNA fragments
from a polymorphic area (or areas) of the genome. PCR is
not a genetic test itself, but merely a tool to increase the
amount of genetic material to be tested.

The "amplification" of DNA takes place in a test tube. The
DNA that is extracted from each sample is placed in a sepa-
rate tube, along with a mixture of primers, enzymes, and
other reagents. The tubes are then placed in a machine
known as a thermal cycler, which can control their tempera-
ture precisely while going through a series of heating and
cooling cycles.

Each cycle has three steps. First, the tubes are heated to
approximately 94 degrees Celsius. At this temperature the
DNA denatures--that is, the double-stranded molecule
"unzips" to form two complementary single strands.

In the second step, the tubes are cooled to about 60 degrees
Celsius. At this temperature the primers anneal (bond) to
the single strands of DNA. The primers are similar to ge-
netic probes. They are single strands of organic bases
(nucleotides), synthesized in a laboratory, that are comple-
mentary to specific target areas on the single stands of hu-
man DNA. The primers are designed to anneal at positions
that flank the polymorphic areas to be amplified, thereby
marking those areas.

In the third step, the tubes are heated to about 72 degrees
Celsius. At this temperature, an enzyme known as Taq DNA
polymerase acts as a catalyst, causing single DNA strands in

delete bands based on subjective criteria. Most forensic laboratories fail to
document operator overrides of machine scoring determinations, making
it impossible to tell whether any given band was scored by objective or
subjective criteria. The author’s analysis of case work at one laboratory
that does document such operator overrides (Cellmark Diagnostics)
indicates that they are occur frequently.
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the areas marked by the primers to attract and bond with
complementary bases that are floating in the solution. Each
single strand of DNA from the marked areas thus becomes
one side of a new double strand. When this process is
completed, the number of identical double strands of DNA
from the polymorphic areas is twice what it was at the begin-
ning of the cycle.

This three step cycle is repeated 25-35 times, doubling the
number of copies of the target DNA each time, and produc-
ing literally billions of copies. The target DNA (from a
polymorphic area, or areas), which was initially like a needle
in a haystack of other DNA, is amplified to the point that
there are far more needles than hay, at which point the
needles can be typed using a variety of methods.

As a result of its ability to generate usable amounts of ma-
terial from as little DNA as that which comes from a single
cell, PCR-based approaches are amazingly sensitive and
have the additional advantage of being much faster than
RFLP analysis and better able to generate interpretable
results even when evidentiary samples are degraded by
exposure to the environment.

It is important to remember that PCR is simply a proce-
dure for replicating DNA. It is not a method for typing DNA,
although some courts have used the term incorrectly as a de-
scription for the DQ-alpha and Polymarker tests (descripbed
below). In fact, PCR is a component of every current DNA
typing method.

§ 11:21 "Amplification" of DNA Using PCR—DQ-Alpha
and Polymarker Tests

The first method that was developed for typing amplified
DNA involved detection of specific sequences of genetic code
in the amplified product. Each distinct sequence constitutes
an allele, and the alleles were detected by using allele-specific
probes, which are synthesized strings of organic bases that
are complementary to the sequence they are designed to
detect.’ For example, if the target allele contained the

[Section 11:21]

'Remember, an allele is one of several alternate forms of a gene
concerned with the same trait or characteristic and occupying a given
locus on a chromosome. At the loci responsible for determining hair color,
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sequence ACCTCG, the probe would have the sequence
TGGAGC. Attached to each probe is a molecule that changes
color when the probe bonds to its complementary sequence.

The standard method for deploying the probes was to spot
them on to nylon test strips, with each probe in a specified
location, and then to immerse the test strip in a solution of
amplified, denatured DNA.? When one of the probes changed
color in the presence of a particular allele, it produced a
detectable spot in its place on the strip.® (See Figure 2 above).
By seeing which probes "light up" in this manner and which
do not, an analyst can determine which alleles are present
in the amplified DNA. The scoring is entirely subjective (and
different experts sometimes differ about whether a faint dot
is truly present), but analysts typically photographed the
strips in order to have a record of their observations.*

In 1991, Perkin-Elmer (PE) introduced a test kit for
amplifying and typing alleles of the HLA (Human Leukocyte
Antigen) DQ-alpha gene.® Fragments of DNA from the ap-

for example, there may be alleles whose combination results in blond or
red hair. The alleles for blond hair would contain similar, but measurably
different information content relative to those that give rise to red hair.

*The amplification process is stopped at a point when the DNA is
denatured (in single strands) so that the probes will be able to bind with
their target sequences.

This approach is often aptly referred to as a "reverse dot blot" ap-
proach (DNA fragments of interest are washed over probes attached to a
membrane) - unlike the more conventional VNTR approach that relies
upon "direct blot hybridization" (where probes are washed over DNA frag-
ments of interest that have been attached to a membrane).

*A photograph is an important form of documentation because the
strips themselves fade over time, making it impossible, in the absence of a
photograph, for an independent analyst to check the scoring.

5See Edward Blake, Jennifer Mihalovich, Russell Higuchi, P.S. Walsh
& Henry Erlich, Polymerase Chain Reaction (PCR) Amplification and Hu-
man Leukocyte Antigen (HLA)-DQ Oligonucleotide Typing on Biological
Evidence Samples: Casework Experience, 37 J.Forensic Sci. 700 (1992);
George Sensabaugh and Cecilia Von Beroldingen, The Polymerase Chain
Reaction: Application to the Analysis of Biological Evidence, in M. Farley
& J. Harrington, Forensic DNA Technology, 1991. The HLA DQ-alpha
gene is an area of DNA on chromosome 6 that controls leukocyte (white
blood cell) antigens. These antigens are important in tissue typing for
organ transplantation.
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propriate area were amplified using PCR and then exposed
to test strips containing the probes.®

The DQ-alpha test was far less discriminating than RFLP
tests: it could detect only seven different alleles of a single
gene. Each person inherits two alleles, one from each parent,
therefore the test could distinguish 28 different genotypes.’
The frequency of the various genotypes in the population
ranges from about one to fifteen percent, making the likeli-
hood of a coincidental match between different samples much
higher than with RFLP tests. But the DQ-alpha test was far
more sensitive than RFLP procedures, allowing it to "type"
samples that are much smaller and older.® For example,
there is sometimes enough DNA in the dried saliva on a cig-
arette butt to be typed using the DQ-alpha test.

In 1993, PE introduced an improved kit that typed DQ-
alpha and five additional genes, thereby improving the
specificity of this method (See Figure 3).° With this new Kkit,
known as the Polymarker/DQ-alpha test, individual profile
frequencies were on the order of one in tens of thousands,
however it still was not as discriminating as RFLP analysis.

The PE kits were widely used by forensic laboratories in
the mid 1990s, but were gradually supplanted by STR tests
beginning in about 1998. Commercial test kits for DQ-alpha
and Polymarker testing have not been produced since 2002.
However, a few labs still maintain stocks of the test strips to
allow new samples to be compared to the results of these
older tests. Because STR tests examine different loci, using a

®The trade name for the test is the Amplitype HLA DQ alpha Forensic
DNA Amplification and Typing Kit (Amplitype Kit, for short).

"The seven alleles are labeled 1.1, 1.2, 1.3, 2, 3, 4.1 and 4.2/4.3. One al-
lele is inherited from each parent, therefore the 28 possible genotypes a
person might have are 1.1,1.1; 1.2,1.2; 1.3,1.3; 2,2; 3,3; 4.1,4.1; 4.2/4.3,4.2/
4.3;1.1,1.2; 1.1,1.3; 1.1,2; 1.1,3; 1.1,4.1; 1.1,4.2/4.3; 1.2,1.3; 1.2,2; 1.2,3;
1.2,4.1; 1.2,4.2/4.3; 1.3,2; 1.3,3; 1.3,4.1; 1.3,4.2/4.3; 2,3; 2,4.1; 2,4.2/4.3;
3,4.1; 3,4.2/4.3; 4.1, 4.2/4.3. An early version of the test did not subtype
the 4 allele, and therefore had only 21 genotypes.

8Russell Higuchi, Cecelia von Beroldingen, George Sensabaugh &
Henry Erlich, DNA Typing from Single Hairs, Nature 332:543 (1988).

°See, B. Budowle, J. Lindsey, J. DeCou, B. Koons, A Giusti, & C.
Comey, Validation and Population Studies of the Loci LDLR, GYPA,
HBGG, D7S8, and Gc¢ (PM loci), and HLA-DQ alpha Using a Multiplex
Amplification and Typing Procedure, 40 J.Forensic Sci. 45 (1995).
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different method, one cannot make comparisons among
samples across methods.

§ 11:22 Short Tandem Repeats (STRs)'

In most forensic laboratories, STR testing has now sup-
planted both RFLP analysis and DQ-alpha/polymarker
testing. STR tests offer the high sensitivity of PCR-based
methods and have discriminating power as great as RFLP
tests. And they can produce results in as little as one day.
Most laboratories are using commercially available STR test-
ing kits that permit simultaneous testing of STR markers at
nine to fifteen loci (plus one, Amelogenin, that is useful for
sex determination).

§11:23 Short Tandem Repeats (STRs)—
Understanding the Lab Report in an STR
Case

The first item a lawyer sees in a DNA case is typically the
lab report. The report generally states what samples were
tested, what type of DNA test was performed, and which
samples could (and could not) have a common source.
Reports generally also provide a "table of alleles" showing
the DNA profile of each sample. The DNA profile is a list of
the alleles (genetic markers) found at a number of loci (plu-
ral for "locus," a position) within the human genome. To
understand DNA evidence, you must first understand the
table of alleles.

Figure 4 shows a table of alleles, as represented in a typi-
cal lab report concerning STR testing. This table shows the
DNA profiles of five samples-blood from a crime scene and
reference samples from four suspects. These samples were
tested with an automated instrument called the ABI Prism
310 Genetic Analyzer(tm) using a set of genetic probes called
ProfilerPlus(tm). A company called Applied Biosystems, Inc.
(ABI) developed this system for typing DNA. It is currently
the most widely used method for forensic DNA typing in the

[Section 11:22]

"For more background information on STR testing, see John M. Butler,
Forensic DNA Typing: Biology and Technology Behind STR Markers
(2001).
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United States, used by about 85% of laboratories that do fo-
rensic DNA testing."

Across the top of the table are the names of the various
loci examined by the test. The ProfilerPlus(tm) system
examines ten loci. (Labs sometimes also run another set of
genetic probes, called Cofiler(tm), which includes four ad-
ditional loci). The alleles that the test detected at each locus
are identified numbers. Thus, at locus D3S1358, the test
detected alleles 15 and 16. At each locus, a person has two
alleles, one inherited from each parent. In some cases, only
one allele is detected, which is interpreted as meaning that
by chance the person inherited the same allele from each
parent. (See in Figure 4, e.g., Suspect 2’s profile at locus
D3S1358 and Suspect 4’s profile at locus D8S1179). However,
most samples will have two different alleles at each locus, as
seen in Figure 4.

Figure 4: Table of Alleles. Which suspect is a possible
source of the blood? Only one of the four suspects has a
DNA profile that matches the DNA profile observed in the
blood sample.

D3S1358 VWA FGA AmfS117021S1D18SIDSSIE3S3MI7S820
Blood 15, 15, 25, XY 12, 27, 13, 10, 9,12 10,
Stain 16 15 26 13 30 14 11 12

Swspect 16, 15, 21, XY 12, 27, 13, 11, 8§11 8,12

1 18 16 24 14 28 17 12

Sespect 15, 18, 19, XY 13, 29, 17, 11, §,9 9,10
2 15 18 232 15 30 17 11
Swspect 15, 15, 25, XY 12, 27, 13, 10, 9,12 10,
3 16 15 26 13 30 14 11 12
Swspect 16, 16, 19, XY 14, 30, 13, 9,11 10, 9,10
T 4 16 17 24 14 30 16 11

Each allele is a short fragment of DNA from a specific lo-
cation on the human genome known as an STR (short
tandem repeat). STRs are places in human DNA where a
short section of the genetic code repeats itself. Everyone has

[Section 11:23]

'Bureau of Justice Statistics, Survey of DNA Crime Laboratories, 2001.
National Institute of Justice, NCJ 191191, January 2002. http://
www.ojp.usdoj.gov/bjs/pub/pdf/sdnacl01.pdf
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these repeating segments, but the number of repetitions
(and hence the length of these segments) varies among
individuals. The numbers assigned to the alleles indicate the
number of repetitions of the core sequence of genetic code.
ProfilerPlus(tm) identifies and labels fragments of DNA that
contain STRs. The Genetic Analyzer then measures their
length and thereby determines which alleles are present.

By examining the DNA profiles, one can tell whether each
suspect could or could not have been the source of the blood.
Suspects 1, 2 and 4 are ruled out as possible sources because
they have different alleles than the blood at one or more loci.
However, Suspect 3 has exactly the same alleles at every
locus, which indicates he could have been the source of the
blood. In a case like this, the lab report will typically say
that Suspects 1, 2 and 4 are "excluded" as possible sources of
the blood, and that Suspect 3 "matches" or is "included" as a
possible donor.

One of the loci analyzed is called amelogenin (Amel) and is
used for typing the sex of a contributor to a sample. Males
have X and Y versions of the alleles at that locus; females
have only the X because they inherit two copies of the X
chromosome. All of the profiles shown in Figure 4 appear to
be of males.

Lab reports generally also contain estimates of the statisti-
cal frequency of the matching profiles in various reference
populations (which are intended to represent major racial
and ethnic groups). Crime labs compute these estimates by
determining the frequency of each allele in a sample popula-
tion, and then compounding the individual frequencies by
multiplying them together. If 10 percent (1 in 10) of
Caucasian Americans are known to exhibit the 14 allele at
the first locus (D3S1358) and 20 percent (1 in 5) are known
to have the 15 allele, then the frequency of the pair of alleles
would be estimated as 2 x 0.10 x 0.20 = 0.04, or 4 percent
among Caucasian Americans. The frequencies at each locus
are simply multiplied together (sometimes with a minor
modification meant to take into account the possibility of
under-represented ethnic groups), producing frequency
estimates for the overall profile that can be staggeringly
small: often on the order of 1 in a billion to 1 in a quintillion,
or even less. Needless to say, such evidence can be very
impressive.

When the estimated frequency of the shared profile is very
low, some labs will simply state "to a scientific certainty"
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that the samples sharing that profile are from the same
person. For example, the FBI laboratory will claim two
samples are from the same person if the estimated frequency
of the shared profile among unrelated individuals is below
one in 260 billion. Other labs use different cut off values for
making identity claims. All of the cut-off values are arbitrary:
there is no scientific reason for setting the cut off at any par-
ticular level just as there is no formally recognized way of
being "scientifically certain" about anything. Moreover, these
identity claims can be misleading because they imply that
there could be no alternative explanation for the "match,"
such as laboratory error, and they ignore the fact that close
relatives are far more likely to have matching profiles than
unrelated individuals. They can also be misleading in that
the DNA tests themselves are powerless to provide any
insight into the circumstances under which the sample was
deposited and are generally unable to determine the type of
tissue that was involved.

§11:24 Short Tandem Repeats (STRs)—The Role of
Subjective Judgment in STR Testing

Many lawyers simply accept lab reports at face value
without looking behind them to see whether the actual test
results fully support the laboratory’s conclusions. This can
be a serious mistake. Examination of the underlying labora-
tory data sometimes reveals limitations or problems that
would not be apparent from the laboratory report, such as
inconsistencies between purportedly "matching" profiles, evi-
dence of additional unreported contributors to evidentiary
samples, errors in statistical computations and unreported
problems with experimental controls that raise doubts about
the validity of the results. Yet forensic DNA analysts report
that they receive discovery requests from defense lawyers in
only 10-15 percent of cases in which their tests incriminate a
suspect.

Although STR tests rely heavily on computer-automated
equipment, the interpretation of the results often requires
subjective judgment. When faced with an ambiguous situa-
tion, where the call could go either way, crime lab analysts
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frequently slant their interpretations in ways that support
prosecution theories.’

Part of the problem is that forensic scientists refuse to
take appropriate steps to "blind" themselves to the govern-
ment’s expected (or desired) outcome when interpreting test
results. We often see indications, in the laboratory notes
themselves, that the analysts are familiar with facts of their
cases, including information that has nothing to do with ge-
netic testing, and that they are acutely aware of which
results will help or hurt the prosecution team. A DNA
analyst in one case wrote:

Suspect-known crip gang member--keeps ’skating’ on charges-
never serves time. This robbery he gets hit in head with bar
stool--left blood trail. [Detective] Miller wants to connect this
guy to scene w/DNA . . .

In another case, where the defense lawyer had suggested
that another individual besides the defendant had been
involved in the crime, and might have left DNA, the DNA
laboratory notes include the notation: "Death penalty case.
Need to eliminate [other individual] as a possible suspect."

It is well known that people tend to see what they expect
(and desire) to see when they evaluate ambiguous data.?
This tendency can cause analysts to unintentionally slant
their interpretations in a manner consistent with prosecu-
tion theories of the case. Furthermore, some analysts appear
to rely on non-genetic evidence to help them interpret DNA
test results. When an analyst’s interpretation of a problem-
atic case was questioned, the analyst defended her position
by saying: "I know I am right-they found the victim’s purse
in [the defendant’s] apartment." Backwards reasoning of this
type (i.e., "we know the defendant is guilty, so the DNA evi-

[Section 11:24]

'See, William C. Thompson, Subjective Interpretation, Laboratory Er-
ror and the Value of DNA Evidence: Three Case Studies, 96 Genetica 153
(1995); William C. Thompson, Accepting Lower Standards: The National
Research Council’s Second Report on Forensic DNA Evidence, 37
Jurimetrics 405 (1997); William C. Thompson, Examiner Bias in Forensic
RFLP Analysis, Scientific Testimony: An Online dJournal:
www.scientific.org.

2See D. Michael Risinger, Michael J. Saks, William C. Thompson, &
Robert Rosenthal, The Daubert/Kumho Implications of Observer Effects in

Forensic Science: Hidden Problems of Expectation and Suggestion, 90
Cal.L.Rev. 1 (2002).
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dence must be incriminating") is another factor that can
cause analysts to slant their reports in a manner that sup-
ports police theories of the case. Hence, it is vital that
defense counsel look behind the laboratory report to deter-
mine whether the lab’s conclusions are well supported, and
whether there is more to the story than the report tells.
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§11:25 STR Electropherograms

Behind the Table of Alleles (Figure 4) is a set of computer-
generated graphs called electropherograms that display the
test results. When evaluating STR evidence, a lawyer should
always examine the electropherograms because they some-
times reveal unreported ambiguities and, fairly frequently,
evidence of additional, unknown contributors. The electro-
pherograms shown in Figure 5 display the results for the
crime scene blood and four suspects discussed above at three
of the ten loci summarized in Figure 4.

Figure 5: Electropherograms Showing the Results of
ProfilerPlus(tm) Analysis of Five Samples at Three Loci
(D3S1358, vWa and FGA). Which suspect is a possible
source of the blood? Boxes immediately below the peaks
label the name of the alleles seen while boxes below
indicate their heights in RFUs.
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The "peaks" in the electropherograms indicate the pres-
ence of human DNA. The peaks on the left side of the graphs
represent alleles at locus D3S1358; those in the center rep-
resent alleles at locus vWA; and those on the right represent
alleles at locus FGA. The numbers under each peak are
computer-generated labels that indicate which allele each
peak represents and how high the peak is relative to the
baseline.
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By examining the electropherograms in Figure 5, one can
readily see that the computerized system detected two al-
leles in the blood from the crime scene at locus D3S1358.
These are alleles 15 and 16, which are reported in the Table
of Alleles (Figure 4). The other alleles reported in the allele
chart (Figure 4) can also be seen. Our initial examination of
these electropherograms reveals no obvious problems of in-
terpretation in this case.

ProfilerPlus(tm) uses "primers" to identify the relevant
STR-DNA segments and then "amplifies" (replicates) these
segments using a process called polymerase chain reaction
(PCR). Each locus is "labeled" with a colored dye (either
blue, yellow or green). The Genetic Analyzer measures the
length of the DNA segments by using an electrical current to
impel them through a narrow capillary tube, wherein the
shorter fragments move more quickly than the longer
fragments." Under laser light, the colored dyes produce
florescent light, signaling the presence of DNA. A computer-
operated camera detects the light as the fragments reach the
end of the capillary. The "peaks" on the electropherogram
record these flashes of light. Based on the color of the light,
and the time it took the DNA to pass through the capillary,
a series of computer programs determines which alleles are
present at each locus.

Figure 5 show the results for three loci that were labeled
with blue dye. The position of the peaks on the graph (how
far left or right) indicates how long it took the allele to pass
through the capillary, which indicates the length of the
underlying DNA fragment. From this, the computer program
infers which allele is represented and generates the ap-
propriate label.

The height of the peaks corresponds to the quantity of

[Section 11:25]

"The most commonly used capillary electrophoresis instruments are
produced by a company called Applied Biosystems, Inc. and include the
ABI 310 and ABI 3100 Genetic Analyzer machines. While its start up
costs are much greater (costing many tens of thousands of dollars vs. sev-
eral hundred dollars), capillary electrophoresis has several advantages
over agarose gel electrophoresis including: greater resolving power (the
length of DNA fragments between 30 and 1,000 bp can be determined
precisely); very small amounts of PCR amplification product are needed;
the loading of capillaries is easily automated; and the relative amounts of
different DNA fragments can be easily quantitated.
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DNA present. The unit of measurement for peak heights is
the RFU, or "relative fluorescent unit," which reflects the
intensity of the fluorescent light detected by the computer-
operated camera. Peaks representing alleles from the same
person are expected to have roughly the same heights mea-
sured in RFUs throughout a given sample, although peak
height imbalances occasionally occur.
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§11:26 Short Tandem Repeats (STRs)—Sources of
Ambiguity in STR Interpretation

A number of factors can introduce ambiguity into STR ev-
idence, leaving the results open to alternative
interpretations. To competently represent an individual
incriminated by DNA evidence, defense counsel must
uncover these ambiguities, when they exist, understand their
implications, and explain them to the trier-of-fact.

A. Mixtures. One of the most common complications in the
analysis of DNA evidence is the presence of DNA from
multiple sources. A sample that contains DNA from two or
more individuals is referred to as a mixture. A single person
is expected to contribute at most two alleles for each locus. If
more than two peaks are visible at any locus, there is strong
reason to believe that the sample is a mixture.

By their very nature mixtures are difficult to interpret.
The number of contributors is often unclear. Although the
presence of three or more alleles at any locus signals the
presence of more than one contributor, it often is difficult to
tell whether the sample originated from two, three, or even
more individuals because the various contributors may share
many alleles. If alleles 14, 15 and 18 are observed at a locus,
they could be from two individuals, A and B, where A
contributed 15 and B contributed 14, 18. Alternatively, A
could have contributed 14, 15 while B contributed 15, 18,
and so on. There might also be three contributors. For
example A could have contributed 14, 15, while B contributed
15, 18 and C contributed 15. Many other combinations are
also consistent with the findings. A study of one database of
649 individuals found over 5 million three-way combinations
of individuals that would have shown four or fewer alleles
across all 12 commonly tested STR loci."

Figure 6: Presence of more than two alleles at a locus
indicates a mixture

[Section 11:26]

"For more information about this study, contact Dan Krane.
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Some laboratories try to determine which alleles go with
which contributor based on peak heights. They assume that
the taller peaks (which generally indicate larger quantities
of DNA at the start of the analysis) are associated with a
"primary" contributor and the shorter peaks with a "second-
ary" contributor. In Figure 6, for example, a laboratory
analyst might conclude that a "primary contributor" is
responsible for alleles 15 and 18 at locus D3S1358 and al-
leles 19 and 21 at locus FGA, while a "secondary contributor
is responsible for allele 16 at D3S1358 and alleles 22 and 25
at locus FGA. But inferences of this kind are often problem-
atic because a variety of factors, other than the quantity of
DNA present, can affect peak height. Moreover, labs are
often inconsistent in the way they make such inferences,
treating peak heights as a reliable indicator of DNA quantity
when doing so supports the government’s case, and treating
them as unreliable when it does not.

These interpretive ambiguities make it difficult, and
sometimes impossible, to estimate the statistical likelihood
that a randomly chosen individual will be "included" (or,
could not be "excluded") as a possible contributor to a mixed
sample. Lawyers should look carefully at the way in which
laboratories compute statistical estimates in mixture cases
because these estimates often are based on debatable as-
sumptions that are unfavorable to the defendant.

B. Degradation. As samples age, DNA like any chemical
begins to break down (or degrade). This process occurs slowly
if the samples are carefully preserved but can occur rapidly
when the samples are exposed for even a short time to
unfavorable conditions, such as warmth, moisture or
sunlight.

Degradation skews the relationship between peak heights
and the quantity of DNA present. Generally, degradation
produces a downward slope across the electropherograms in
the height of peaks because degradation is more likely to
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interfere with the detection of longer sequences of repeated
DNA (the alleles on the right side of the electropherogram)
than shorter sequences (alleles on the left side).

Figure 7: The progressively smaller peak heights in this
sample from left to right are indicative of degradation
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Degraded samples can be difficult to type. The process of
degradation can reduce the height of some peaks, making
them too low to be distinguished reliably from background
"noise" in the data, or making them disappear entirely, while
other peaks from the same sample can still be scored. In
mixed samples, it may be impossible to determine whether
the alleles of one or more contributors have become undetect-
able at some loci. Often analysts simply guess whether all
alleles have been detected or not, which renders their conclu-
sions speculative and leaves the results open to a variety of
alternative interpretations. Further, the two or more biologi-
cal samples that make up a mixture may show different
levels of degradation, perhaps due to their having been
deposited at different times or due to differences in the
protection offered by different cell types. Such possibilities
make the interpretation of degraded mixed sample particu-
larly prone to subjective (unscientific) interpretation.

C. Allelic Dropout. In some instances, an STR test will
detect only one of the two alleles from a particular contribu-
tor at a particular locus. Generally this occurs when the
quantity of DNA is relatively low, either because the sample
is limited or because the DNA it contains is degraded, and
hence the test is near its threshold of sensitivity. The
potential for allelic dropout complicates the process of inter-
pretation because analysts must decide whether a mismatch
between two profiles reflects a true genetic difference or
simply the failure of the test to detect all of the alleles in one
of the samples.
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Figure 8 shows three loci from a case in which a defen-
dant’s profile was "matched" to the profile of a saliva sample
from a woman’s breast. The laboratory reported that the
DNA profile of the saliva sample shown in Figure 8 was con-
sistent with the defendant’s profile, despite the absence of
the defendant’s 14 allele at locus D13S317 because the
analyst assumed that the 14 allele had "dropped out."
However, the occurrence of "allelic dropout" cannot be inde-
pendently verified-the only evidence that this phenomenon
occurred is the "inconsistency" that it purports to explain.
Obviously, there is another possible interpretation that is
more favorable for this defendant-i.e., that police arrested
the wrong man.

Figure 8: Allelic Dropout or the Wrong Man?

150
100
50

1500

Saliva Sample:

D55818 D135317 D7S820

Defendant:

LG 2l £
= =

D. Spurious Peaks. An additional complication in STR in-
terpretation is that electropherograms often exhibit spurious
peaks that do not indicate the presence of DNA. These extra
peaks are referred to as "technical artifacts" and are
produced by unavoidable imperfections of the DNA analysis
process. The most common artifacts are stutter peaks, noise
and pull-up.

Figure 9: This electropherogram contains technical artifacts
called stutter that may mask the presence of true alleles
present in an evidence sample.
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Stutter peaks are small peaks that occur immediately
before (and, less frequently, after) a real peak. Stutter oc-
curs as a by-product of the process used to amplify DNA
from evidence samples. In samples known to be from a single
source, stutter is identifiable by its size and position.
However, it is sometimes difficult to distinguish stutter
bands from a secondary contributor in samples that contain
(or might contain) DNA from more than one person.

Noise is the term used to describe small background peaks
that occur along the baseline in all samples. A wide variety
of factors (including air bubbles, urea crystals, and sample
contamination) can create small random flashes that oc-
casionally may be large enough to be confused with an actual
peak or to mask actual peaks.

Pull-up (sometimes referred to as bleed-through) repre-
sents a failure of the analysis software to discriminate be-
tween the different dye colors used during the generation of
the test results. A signal from a locus labeled with blue dye,
for example, might mistakenly be interpreted as a yellow or
green signal, thereby creating false peaks at the yellow or
green loci. Pull-up can usually be identified through careful
analysis of the position of peaks across the color spectrum,
but there is a danger that pull-up will go unrecognized,
particularly when the result it produces is consistent with
what the analyst expected or wanted to find.

Although many technical artifacts are clearly identifiable,
standards for determining whether a peak is a true peak or
a technical artifact are often rather subjective, leaving room
for disagreement among experts. Furthermore, analysts
often appear inconsistent across cases in how they apply
interpretive standards-accepting that a signal is a "true
peak" more readily when it is consistent with the expected
result than when it is not. Hence, these interpretations need
to be examined carefully.

Spikes, blobs and other false peaks. A number of different
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technical phenomena can affect genetic analyzers, causing
spurious results called "artifacts" to appear in the
electropherograms. Spikes are narrow peaks usually attrib-
uted to fluctuation in voltage or the presence of minute air
bubbles in the capillary. Spikes are usually seen in the same
position in all four colors. Blobs are false peaks thought to
arise when some colored dye becomes detached from the
DNA and gets picked up by the detector. Blobs are usually
wider than real peaks and are typically only seen in one
color. The "OL Allele" shown in Figure 10 below may be a
blob.

Spikes and blobs are not reproducible, which means that if
the sample is run through the genetic analyzer again these
artifacts should not re-appear in the same place. Hence, the
correct way to confirm that a questionable peak is an artifact
is to rerun the sample. However analysts, to save time, often
simply rely on their "professional experience" to decide which
results are spurious and which are real. This practice can be
problematic because no generally accepted objective criteria
have yet been established to discriminate between artifacts
and real peaks (other than retesting).

Figure 10: Blobs and other false peaks may hide the
presence of true alleles.
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Threshold Issues: Short Peaks, "Weak" Alleles. When the
quantity of DNA being analyzed is very low (as indicated by
low peak-heights), the genetic analyzer may fail to detect the
entire profile of a contributor. Furthermore, it may be dif-
ficult to distinguish true low-level peaks from technical
artifacts. Consequently, most forensic laboratories have
established peak-height thresholds for "scoring" alleles. Only
if the peak-height (expressed in RFU) exceeds a standard
value will it be counted.

There are no generally accepted thresholds for how high
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peaks must be to qualify as a "true allele." Applied Biosys-
tems, Inc., which sells the most widely used system for STR
typing (the ABI Prism 310 Genetic Analyzer(tm) with the
ProfilerPlus(tm) system) recommends a peak-height thresh-
old of 150 RFU, saying that peaks below this level must be
interpreted with caution. However, many crime laboratories
that use the ABI system have set lower thresholds (down to
40 RFU in some instances). And crime laboratories some-
times apply their standards in an inconsistent manner from
case to case or even within a single case. Hence, a defendant
may be convicted in one case based on "peaks" that would
not be counted in another case, or by another lab. And in
some cases there may be unreported peaks, just below the
threshold, that would change the interpretation of the case if
considered.

Finding and evaluating low-level peaks can be difficult
because labs can set their analytic software to ignore peaks
below a specified level and can print out electropherograms
in a manner that fails to identify low-level alleles. The best
way to assess low-level alleles is to obtain copies of the
electronic data files produced by the genetic analyzer and
have them re-analyzed by an expert who has access to the
analytic software.

Figure 11 shows electropherograms from a rape/homicide
case. The defendant admitted having intercourse with the
victim, but contended another man had subsequently raped
and killed her. The crime lab reported finding only the
defendant’s profile in vaginal samples from the victim; the
lab report stated that the second man was "excluded" as a
possible source of the semen collected from the victim’s body.
However, a review of the electronic data by a defense expert
revealed low-level alleles (peaks) consistent with those of the
second man, which significantly helped the defense case. No-
tice how these low-level alleles are obscured in the upper
electropherogram (which the lab initially provided in re-
sponse to a discovery request) due to the use of a large scale
(0-2000 RFU) on the Y-axis. These low peaks are revealed in
the lower electropherogram, where the defense expert set
the software with a lower threshold of detection and
produced an electropherogram with a lower scale (0-150
RFU).
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Figure 11: Defense Examination of Electronic Data Reveals
Second Contributor to Vaginal Sample (After Crime Lab
Reported the Second Man Had Been "Excluded")
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§ 11:27 Short Tandem Repeats (STRs)—Reviewing
Electronic Data in STR Cases

Reviewing the electronic files produced by the ABI Prism
310 Genetic Analyzer(tm) (or similar equipment) has a
number of additional benefits beyond revealing unreported
low-level peaks. The software that controls these devices cre-
ates a complete record of all operations the device performs
while typing samples in a particular case and records the
results for each sample.

These records can reveal a variety of problems in testing
that a forensic laboratory may fail to notice or choose not to
report, such as failure of experimental controls, multiple
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testing of samples with inconsistent results, re-labeling of
samples (which can flag potential sample mix-ups or
uncertainty about which sample is which), and failure to fol-
low proper procedures. In some cases review of electronic
data has revealed that the laboratory failed to run all of the
necessary control samples needed to verify the reliability of
the test results, or that the laboratory ran the control
samples under different conditions than the analytical
samples (a major breach of good scientific practice).

The electronic files are also useful for producing trial
exhibits. An expert with the right software can convert the
files from their proprietary format into Adobe Acrobat files
containing images that can easily be inserted into Powerpoint
and Microsoft Word documents.

It is easy for crime laboratories to produce the electronic
data that underlie their conclusions. All that is necessary is
to copy the files produced in the case onto a CD-ROM, or
other storage medium. CD-ROMs are generally preferred
because they create an unalterable record of the data
produced by the laboratory. Copying files to a CD-ROM is a
simple point and click operation that can be accomplished in
fifteen minutes or less in most cases. CD-ROM burners com-
patible with any laboratory computer are available com-
mercially for under $200. There is no legitimate excuse for
refusing to turn over electronic data for defense review. In a
few instances laboratories have resisted producing electronic
files, or have even destroyed the files, but the great majority
of trial courts will not tolerate such obstructive behavior.

The electronic data produced by the ABI 310 Genetic
Analyzer(tm) is in a proprietary format that can only be
read and interpreted by ABI's Genescan(tm) and Genotyp-
er(tm) software. Defense lawyers seeking a review of
electronic data must find an expert who has access to this
software. The review process typically takes a minimum of
3-4 hours, and may take much longer in an even moderately
complicated case. The recent development of "expert system"
software for analyzing Genescan(tm) and Genotyper(tm) data
provides another option for analysis of electronic data.’

§ 11:28 [Reserved]

[Section 11:27]

'One option for review of electronic data is a service provided by Fo-
rensic Bioinformatics Services (FBS). FBS uses Genescan(tm) and
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§ 11:29 [Reserved]
§11:30 Y chromosome STRs

The sex of an individual is determined by which pair of
sex chromosomes they inherit - either an X and a Y (male) or
two X’s (female). A genetic marker associated with these two
sex chromosomes, Amelogenin, is commonly examined to
determine if the contributors to a sample include a male
since a distinctive version of the locus is found on Y
chromosomes. Very recently, a set of STR markers associ-
ated with just the Y chromosome have also been developed
and their use has been validated by several laboratories.
Like conventional STR markers, the loci are amplified in
multiplex reactions where they are labeled with color dyes
that allow the amplification products to be typed by a Ge-
netic Analyzer. Since women do not have Y chromosomes as
part of their genetic material, Y-STR typing has the promise
of being useful in situations where it is necessary to unam-
biguously determine what a male has contributed to a mixed
sample (i.e. those collected as part of most rape
investigations). Unlike conventional STRs (sometimes called
"autosomal STRs" to distinguish them from Y-STRs), where
two alleles per locus is the norm, each version of a Y-STR is
normally represented only once in each male. Further, these
markers all travel from generation to generation as part of a
single chromosome that never has an opportunity to ex-

Genotyper(tm) to analyze electronic data according to a systematic protocol
that was designed to detect ambiguities, problems, and evidence support-
ing alternative interpretations. FBS is able to do the work at relatively
low cost by using an automated "expert system" called Genophiler(tm).
Genophiler(tm) is a computer program that operates Genescan and
Genotyper the way a highly sophisticated human operator would--but
faster and more systematically. Genophiler(tm) extracts all necessary in-
formation, analyzes it, and produces various reports of its results.

Lawyers can use these reports to rapidly determine whether there are
any significant issues or problems in a case. Defense experts can use these
reports as a basis for their own analysis and assessment of the case. All of
the electropherograms and other critical data are automatically converted
to Adobe Acrobat format, so that the defense expert need not have access
to Genescan(tm) and Genotyper(tm) software to review and evaluate the
electronic files. An example of Genophiler’s(tm) outputs and reports can be
found at the FBS web site at www.bioforensics.com.

Dan Krane, one of the authors of this chapter, is president of FBS.
William Thompson, another author, has a financial interest in this
company.
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change information with another Y chromosome. This as-
sociated pattern of inheritance undermines the logical
foundation for using the product rule (described in § 11:21)
to estimate the chance of coincidental matches with other
possible male contributors. As a result, the rarity of Y-STR
profiles must be determined by empirical studies (i.e. a par-
ticular combination of alleles was observed only three times
in a sampling of 300 males, therefore it is expected to occur
with a frequency of approximately one in 100) and the as-
sociated statistics are (and will remain) far less impressive
than those generated with conventional STR testing.

§11:31 Mitochondrial DNA sequencing

When viewed with a microscope, mitochondria are among
the most prominent organelles within human cells. They are
primarily known for the central role that they play in the
generation of metabolic energy. In humans (and most
animals), mitochondria are exclusively inherited through the
mother because eggs (and not sperm) are the major contribu-
tor of cytoplasm to zygotes. A typical human cell contains
between 1,000 and 10,000 mitochondria to satisfy its energy-
production needs. Each of these mitochondria contains a
copy of the mitochondrial genome which is very small in
comparison to the nuclear genome where STR loci are found
(16,569 bp vs. 3.2 billion bp for the genome overall). Within
that relatively small genome is a stretch of nucleotides called
the "mitochondrial D-loop" that tends to differ in its particu-
lar sequence of nucleotides (but not its length) from one
maternal lineage to another. Analyses of the mitochondrial
D-loop sequences have been very useful to biologists study-
ing the migration patterns of humans another mammals.
From a forensic perspective, the presence of 1,000 to 10,000
more copies of mitochondrial DNA than nuclear DNA per
cell gives analyses of it a distinct advantage in situations
where a sample is not expected to have much DNA associ-
ated with it (i.e. a hair shaft or a fingerprint) or the DNA
within a sample is badly degraded (i.e. after cremation). The
utility of mitochondrial DNA sequencing in forensic case-
work, however has been limited due to: (1) the fact that a
single cells fairly frequently contain more than one kind of
mitochondria (a situation known as "heteroplasmy"); (2) dif-
ferences between mitochondrial DNA are not easily detected
differences in length like those for STRs and must be
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determined by comparatively costly and subjective DNA
sequencing; (3) like Y-STRs, the rarity of mitochondrial se-
quences must be determined by empirical studies and the
associated statistics are (and will remain) far less impressive
than those generated with STR testing; (4) all maternally re-
lated individuals are expected to have the same mitochon-
drial DNA sequence(s); and (5) the ease with which samples
are contaminated and cross-contaminated with mitochondrial
DNA.

§11:32 Forensic use versus paternity case use

Even though the typing kits are often used in forensic and
paternity testing, DNA is used differently in forensic cases
than in paternity cases. In criminal cases, the DNA is
extracted from evidentiary samples without the knowledge
of whose DNA it is. The laboratory then uses statistics to
determine the probability that the DNA found on a sample
matches the reference sample of the suspect’s or victim’s
DNA. This is not what is done in paternity cases. Instead,
the DNA from the child is compared to the parents’ DNA to
determine if it is possible for either or both parents to have
contributed the particular alleles present in the child. For
instance, assume that a child has a 10 and an 11 allele at a
particular locus and the child’s mother is known to possess a
10 and a 12 allele at the same locus. The mother must have
contributed the 10 allele and the 11 allele must be paternal.
In this example, any man who does not possess an 11 allele
could not be the child’s father (barring the possibility of
mutation that converts one allele to another - something
that is unlikely but can be taken into consideration if
needed). In the event that a man is not excluded the likeli-
hood that a randomly chosen man might also be able to
provide the same paternal alleles in the child can be
determined by examining their frequency of occurrence in a
relevant reference population.

Sometimes courts will confuse the two types of DNA
testing. It is important to clarify this issue for judges who
may be misapprehending the issues. For purposes of this
chapter, when DNA testing is discussed, reference is to the
testing in a forensic setting and not the testing in a paternity
case.

§ 11:33 [Reserved]
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§ 11:34 [Reserved]
§11:35 DNA Statistics

Evidence of a DNA "match" between two samples is impos-
sible to understand and interpret without knowing the prob-
ability that a match would be declared if the samples are
from different individuals. A match based on the fact that
both the suspect’s blood and blood at the crime scene contain
hemoglobin, for example, would be meaningless because all
blood contains hemoglobin. A "match" provides useful evi-
dence of identity only to the extent that different people are
unlikely to match. Thus, the question for statisticians is to
determine whether the match is as common as a Chevy or as
rare as a still-running Edsel. Many commentators consider
the ability to quantify the probability of a "match" between
samples from different people to be crucial to the admissibil-
ity of DNA-derived evidence: "without being informed of such
background statistics, the jury is left to its own
speculations."

When DNA evidence is offered in the courtroom, it is usu-

[Section 11:35]

"McCormick, Evidence, 655 (Cleary ed.). Appellate courts in most
jurisdictions have required that DNA evidence be accompanied by ap-
propriate statistics as a condition of admissibility, see, e.g., People v.
Barney, 8 Cal. App. 4th 798, 10 Cal. Rptr. 2d 731, 742 (1st Dist. 1992)
("The statistical calculation step is the pivotal element of DNA analysis,
for the evidence means nothing without a determination of the statistical
significance of a match of DNA patterns."); People v. Axell, 235 Cal. App.
3d 836, 866, 1 Cal. Rptr. 2d 411, 430 (2d Dist. 1991) ("We find that...a
match between two DNA samples means little without data on
probability...); People v. Wallace, 14 Cal. App. 4th 651, 17 Cal. Rptr. 2d
721, n. 3 (1st Dist. 1993) (without valid statistics DNA evidence is
"meaningless"); Com. v. Curnin, 409 Mass. 218, 565 N.E.2d 440 (1991) ("It
is apparent from the basis on which we decide the DNA testing issue that
we would not permit the admission of test results showing a DNA match
(a positive result) without telling the jury anything about the likelihood of
that match occurring"); Ex parte Perry, 586 So. 2d 242, 254 (Ala. 1991);
State v. Cauthron, 120 Wash. 2d 879, 846 P.2d 502 (1993) ("[t]lestimony of
a match in DNA samples, without the statistical background or prob-
ability estimates, is neither based on a generally accepted scientific theory
nor helpful to the trier of fact."); Nelson v. State, 628 A.2d 69, 76 (Del.
1993) (trial court’s exclusion of match frequency "inherently inconsisitent"
with its admission of testimony of a match, because "without the neces-
sary statistical calculations, the evidence of the match was 'meaningless’
to the jury."); State v. Brown, 470 N.W.2d 30 (Iowa 1991) ("Without
statistical evidence, the ultimate results of DNA testing would become a
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ally accompanied by an estimate of the frequency of the
matching DNA profile in a reference population. The
frequency is assumed to represent the probability of a coinci-
dental match between a given individual and another
member of the same population. Suppose, for example, that
a "match" was declared between a suspect’s DNA profile and
the profile of a rapist’s semen. If the matching profile is found
in only one person in a million, then the probability that an
innocent suspect would, by coincidence, happen to match the
rapist was assumed to be one in a million. Courts in most
jurisdictions refused to admit DNA evidence unless it was
accompanied by frequency estimates, and much of the
controversy surrounding the admissibility of DNA evidence
has concerned the scientific validity of the methods used to
estimate DNA profile frequencies.

Of course, frequency statistics do not tell the whole story.
When assessing the value of DNA evidence for proving two
samples have a common source, the trier-of-fact must
consider the reliability of the test as well. A DNA "match"
between different individuals can occur in two ways: there
may be a coincidental match between two people who hap-
pen to have the same genotypes, or there may be a false
positive--that is, a false match due to an error in collecting,
handling, processing or typing the samples. The potential for
false positives can greatly reduce the probative value of DNA
evidence.? However, courts have not required forensic experts
to present estimates of the false positive rate of laboratories-
perhaps because these error rates are difficult to estimate.

If no match has been declared between a reference and ev-
identiary sample, then the inquiry ends there. Exclusions in
DNA testing require no statistical probabilities. They are
considered absolute.

§ 11:36 DNA Statistics—Calculating Frequency
Statistics

Forensic laboratories generally provide estimates of the
frequency of a matching DNA profiles among members of

matter of speculation."); State v. Vandebogart, 136 N.H. 365, 616 A.2d
483, 494 (1992) ("A match is virtually meaningless without a statistical
probability expressing the frequency with which a match would occur.").
%See, Thompson, Taroni & Aitken, How the Probability of a False Pos-
itive Affects the Value of DNA Evidence, 48 J. Forensic Sci. 47 (2003).
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three broad racial groups in North America: Caucasians,
African-Americans, and Hispanics.' The frequency estimates
are derived from databases in which are recorded the DNA
profiles of a large number of individuals (usually several
hundred) from each racial group. The individuals profiled in
the databases are usually "convenience samples" of blood
donors or paternity case litigants.

To generate frequency estimates that may be as rare as
one in a billion, or even one in a trillion, from a database of
several hundred individuals, forensic laboratories typically
follow a three-step procedure. First, they estimate the
frequency of each allele in the DNA profile by simply count-
ing to determine the proportion of people in the database
who have it. If two percent of the alleles (of a particular
locus) are type A and three percent are type B, their frequen-
cies would be stated as.02 and.03 respectively.

Second, they estimate the frequency of each genotype by
using the formula 2pq, where p and q are the frequencies of
the two alleles in the genotype. Suppose, for example, that a
genotype consisted of alleles A and B. The frequency of
genotype AB would be estimated to be 2 x.02 x.03=.0012 (ap-
proximately 1 in 833).? This formula assumes that the
frequencies of the two alleles in a genotype are statistically
independent and may significantly underestimate the
frequency of genotypes if the allele frequencies are not
independent.®

Third, they estimate the frequency of the overall DNA
profile by multiplying the frequencies of each genotype. For
example, suppose that there is a three-locus match between

[Section 11:36]

'Some laboratories divide Hispanics into subcategories (Southwestern
and Southeastern Hispanics) and some include additional groups (e.g.,
Orientals, American Indians).

*The product of the individual allele frequencies is multiplied by 2
because there are two ways a person can get a given genotype. A person
may have genotype AB as a result of receiving A from his father and B
from his mother, or vice versa. By analogy, there are two ways to roll
number eleven with a pair of dice: a five on the first die and a six on the
second, or vice-versa. Hence, the probability of rolling eleven is 2 x 1/6 x
1/6 =1/18

%When alleles at any genotype are statistically independent in a par-
ticular population, the population is said to be in Hardy-Weinberg
equilibrium. See NRC Report, p. 78.

11-58



DNA 1N THE COURTROOM § 11:37

the suspect and the evidentiary sample. At the first locus,
both have genotype AB, which has an estimated frequency of
0.0012; at the second locus, both have genotype CD, which
has an estimated frequency of 0.005; at the third locus both
have genotype EF, which has an estimated frequency of 0.01.
An analyst would typically report that the frequency of the
overall profile, across the three loci, is.0012 x.005 x.01
=.00000006, or one in 16.7 million. This formula, sometimes
called the product rule, assumes that the frequencies of the
genotypes are statistically independent and may significantly
underestimate the frequency of the multi-locus genotype if
the frequencies are not independent.*

§ 11:37 DNA Statistics—Concerns About Population
Structure

The assumption that the alleles in DNA profiles are
statistically independent has been a key point of contention.
When DNA evidence was first introduced, a number of
experts raised the concern that human populations might be
structured, such that certain DNA profiles are particularly
common in people of the same ethnic, religious or geographic
subgroup. If there is a significant amount of structure in
U.S. populations, then the standard method of calculating
DNA profile frequencies, which assumes alleles are statisti-
cally independent, would be invalid and might greatly
underestimate the frequency of a matching profile.

By analogy, suppose that a population survey showed that
10 percent (1 in 10) of Europeans have blond hair, 10 percent
have blue eyes, and 10 percent have fair skin. Multiplying
these frequencies yields a figure of.001 (1 in 1000) for the
frequency of Europeans with all three traits. This estimate
is invalid because these traits tend to occur together among
Nordics. The estimate of .001 is obviously far too low for
Scandinavia, where Nordics are concentrated. Moreover,
because Nordics constitute a significant percentage of the

*When the genotypes at different loci are statistically independent in a
given population, the population is said to be in linkage equilibrium. See
NRC Report, p. 78-79.
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European population, the estimate of.001 is also too low for
Europe as a whole.’

Whether there is sufficient structure in human popula-
tions to invalidate forensic statistics was a hotly debated is-
sue in the early 1990s,? although empirical research has
since allayed much of the concern. In the early 1990s, this
debate led courts in several jurisdictions to exclude DNA ev-
idence under the Frye standard, on grounds that the method
for statistical computation was not generally accepted.® A
second National Research Council report in 1996 (commonly
referred to as NRC II) indicated that the population
substructure controversy had subsided and recommended
that an alternative corrective factor often referred to as
"theta" be applied in product rule calculations for only those
loci where an individual possesses two copies of the same
allele. "The abundance of data in different ethnic groups
within the major races and the genetically and statistically
sound methods recommended in this report imply that the
ceiling principle and the interim ceiling principle are
unnecessary."* Most laboratories today follow the NRC
recommendations.

One of the most recent statements of acceptance of the

[Section 11:37]

'Any errors caused by population structure are exacerbated when the
frequency of individual characteristics is estimated from an inappropriate
database. For example, if one relied on a population of Sicilians to estimate
the frequency of blond hair, blue eyes and fair skin, among Europeans,
one might mistakenly assume each characteristic was found in one person
in 100, rather than 1 in 10. Multiplication would then lead to an estimate
that only 1 person in one million has blond hair, blue eyes, and fair skin.

For reviews, see K. Roeder, DNA Fingerprinting: A Review of the
Controversy, 9 Statis.Sci 222 (1994), and accompanying commentary by
multiple authors; B. Weir, Population Genetics in the Forensic DNA
Debate, 89 Proc.Natl.Acad.Sci. 11654 (1992); D. Kaye, DNA Evidence:
Probability, Population Genetics, and the Courts, 7 Harv. J. L. & Tech.
101 (1993); Thompson, 48 J. Forensic Sci. at 61-89.

3Com. v. Curnin, 409 Mass. 218, 565 N.E.2d 440 (1991); Com. v.
Lanigan, 413 Mass. 154, 596 N.E.2d 311 (1992); People v. Barney, 8 Cal.
App. 4th 798, 10 Cal. Rptr. 2d 731 (1st Dist. 1992); State v. Vandebogart,
136 N.H. 365, 616 A.2d 483 (1992); U.S. v. Porter, 618 A.2d 629 (D.C.
1992); People v. Wallace, 14 Cal. App. 4th 651, 17 Cal. Rptr. 2d 721 (1st
Dist. 1993); State v. Bible, 175 Ariz. 549, 858 P.2d 1152 (1993).

*National Research Council, Committee on DNA Forensic Science: An
Update, the Evaluation of Forensic DNA Evidence (1996).
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unmodified product rule was made by the Supreme Court of
California, a court that has rigorously examined DNA
evidence.® In People v. Soto,® the court concluded that "the
[courts below] correctly determined that the unmodified
product rule, as applied in DNA forensic analysis, is gener-
ally accepted in the relevant scientific community of popula-
tion geneticists, and that statistical calculations made utiliz-
ing that rule meet the Kelly standard of admissibility."’

§11:38 DNA Statistics—Error Rate Statistics

Although the validity of frequency statistics has been the
primary focus of the debate over forensic DNA evidence,
some commentators have argued that having valid estimates
of the rate of laboratory error is at least as important as
having valid frequency estimates. Frequency statistics speak
to the probability of a coincidental match, which is only one
of the ways a "match" might occur between samples from
different individuals. Another way is a false positive due to
error in the collection, handling, processing or typing of
samples. For example, DNA from one sample may inadvert-
ently be mixed with another sample, causing the same profile
to appear in both, or a laboratory analyst might mistakenly
declare a match by misinterpreting an ambiguous test
result." To evaluate DNA evidence, the trier-of-fact needs to
know the overall probability of a false match (which includes
the probability of a false positive), not just the probability of
a coincidental match.?

When DNA evidence was first introduced, promoters of the

%See, e.g., People v. Venegas, 18 Cal. 4th 47, 74 Cal. Rptr. 2d 262, 954
P.2d 525 (1998) (recognizing the general scientific acceptance of RFLP).

®People v. Soto, 21 Cal. 4th 512, 88 Cal. Rptr. 2d 34, 981 P.2d 958
(1999).

7981 P.2d at 960. For a more complete understanding of the contents
and recommendations of the Report, a copy of the Executive Summary can
be reviewed online at http://www.nap.edu/readingroom/books/DNA and
can be ordered from the National Academy of Science.

[Section 11:38]

'See Thompson, 96 Genetica 153, for examples of the sort of ambigu-
ous test results that might be misinterpreted, causing false positives, and
a discussion of how subjectivity in interpreting DNA tests is conducive to
such results.

The probability that a match would be declared if the samples are
from different people is approximately (although not precisely) the sum of
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new tests often claimed that false positives are impossible.®
Professor Jonathan Koehler has suggested that test promot-
ers "engaged in a sinister semantic game" in which they
were able to issue misleading denials of the possibility that
a DNA test could make an "error" by excluding consideration
of human error in administering or interpreting the test.*
Needless to say, the effort to distinguish "human error" from
"test error" is pointless and misleading when humans are
necessarily involved in administration and interpretation of
the test and it is necessary to know the overall rate of error
(from whatever cause) to evaluate the test results. "For juries
it is of little significance what causes an innocent person to
match, what matters is how often such matches might be

the probability of a false positive and the probability of a coincidental
match. Let S designate that two samples have the same source and NS
that they do not; M designates that two samples have matching DNA
profiles and NM that they do not; and D designates that a match is
declared by a DNA analyst following testing. The overall probability of a
false match being called, p(D/NS), is not simply the sum of the probability
of a coincidental match, p(M/NS), and the probability of a false positive,
p(D/NM). Rather, p(D/NS) = p(D/M)p(M/NS) + p(D/NM)p(NM/NS). Because
p(D/M) and p(NM/NS) will usually be close to one, however, the sum of
the probability of a coincidental match and a false positive is a close ap-
proximation to the probability of a false match.

3See, People v. Shi Fu Huang, 145 Misc. 2d 513, 546 N.Y.S.2d 920
(County Ct. 1989) ("Dr. Baird testified that it is impossible to get a false
positive"); People v. Wesley, 140 Misc. 2d 306, 533 N.Y.S.2d 643 (County
Ct. 1988), aff'd, 183 A.D.2d 75, 589 N.Y.S.2d 197 (3d Dep’t 1992), appeal
granted, 81 N.Y.2d 978, 598 N.Y.S.2d 779, 615 N.E.2d 236 (1993) and or-
der affd, 83 N.Y.2d 417, 611 N.Y.S.2d 97, 633 N.E.2d 451 (1994) ("[I]t is
impossible under the scientific principles, technology and procedures of
DNA Fingerprinting (outside of an identical twin), to get a ’false positive’
-- i.e., to identify the wrong individual as the contributor of the DNA being
tested.... Under the undisputed testimony received at the hearing, no
'wrong’ person, within the established powers of identity for the test, can
be identified...."); Hicks v. State, 860 S.W.2d 419 (Tex. Crim. App. 1993)
("According to Caskey, a false positive finding was impossible..."); Cobey v.
State, 80 Md. App. 31, 559 A.2d 391, 392 (1989) ("[Aln incorrect match is
an impossible result"); see also Jonathan J. Koehler, DNA Matches and
Statistics: Important Questions, Surprising Answers, 76 Judicature 222
(1993); Jonathan Koehler, Error and Exaggeration in the Presentation of
DNA Evidence at Trial, 34 Jurimetics 21 (1993) (quoting a number of sim-
ilar statements from transcripts of expert testimony).

*Koehler, 34 Jurimetics at 24.
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expected."®

The potential for false positives in DNA testing is now
broadly recognized,® although the rate at which they occur is
difficult to estimate due to the paucity of research on the
issue. The limited research to date, however, suggests that
false positives may be far more common than coincidental
matches (at least for multi-locus RFLP tests).” Some com-
mentators have argued that the probability of a false posi-
tive is so much greater than the probability of a coincidental
match that frequency statistics have little bearing on the
value of DNA evidence.® Indeed, several commentators have

®*Laurence Mueller, The Use of DNA Typing in Forensic Science, 3 Ac-
countability in Research 55, 56 (1993); see also William C. Thompson,
Evaluating the Admissibility of New Genetic Identification Tests: Lessons
from the "DNA War", 84 J. Crim. L. & Criminology 22, 92 (1993).

& Laboratory errors happen, even in the best laboratories and even
when the analyst is certain that every precaution against error was
taken." NRC Report, p. 88-89; Donald Berry, Comment, 9 Stat. Sci. 252,
253 (1994) ("Only the frequency and type of errors are at issue."); R.C.
Lewontin, Comment: The Use of DNA Profiles in Forensic Contexts, 9
Stat. Sci. 259 (1994) (discussing sources of error); William C. Thompson,
Comment, 9 Stat. Sci. 263, 265 (1994) (discussing data on laboratory er-
ror); cf. Dan L. Burk, DNA Identification: Possibilities and Pitfalls
Revisited, 31 Jurimetics 53, 80 ("Bald statements or broad hints that
DNA testing is infallible...are not only irresponsible, they border on scien-
tific fraud").

"See Koehler, 76 Judicature at 229 ("[Blased on the little evidence
available to date, a reasonable estimate of the false positive error rate is
1-4 percent."); Koehler, 34 Jurimetics at 26 (proficiency testing shows er-
ror rate of 1-4 %).

8paul J. Hagerman, DNA Typing in the Forensic Arena, 47
Am.J.Hum.Genet. 876 (high false positive rate makes probability of
coincidental match irrelevant); Richard Lempert, Some Caveats Concern-
ing DNA As Criminal Identification Evidence: With Thanks to the
Reverend Bayes, 13 Cardozo L.Rev 303, 325 (the probability of a
coincidental match between people who have the same DNA profile "is
usually dwarfed by the probability of a false positive error"); Mueller, 3
Accountability in Research at 58 (exact probability of a coincidental match
"should hardly matter" to jury given much greater likelihood of false
positive).

For example, if the probability of a false match due to laboratory er-
ror were.01 (one chance in 100) and the frequency of the profile
were.000000001 (one in one billion), then the overall probability of a
match between samples from different people would be
approximately.010000001, a number that rounds off t0.01 (one in 100). If
the frequency were instead.001 (one in 1000), then the overall probability
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gone so far as to suggest that jurors be told only the false
positive rate® to avoid the risk that they will be confused or
unduly swayed by an impressive frequency (e.g., one in one
million) that has little meaning or value relative to the false
positive rate.™

In 1992 a report of the National Research Council (NRC I)
called for more extensive proficiency testing, declaring that
"laboratory error rates must be continually estimated in
blind proficiency testing and must be disclosed to juries" (1).
The NRC called for external, blind proficiency tests "that are
truly representative of case materials (with respect to sample
quality, accompanying description, etc.)". Thereafter, the
Federal DNA Identification Act of 1994 required the director
of the National Institute of Justice (NIJ) to report to
Congress on the feasibility of establishing an external blind

of a match would be approximately.011, a number that still rounds off
t0.01 (one in 100). In other words, when the false positive rate is one in
100, the value of the DNA evidence is about the same whether the
frequency of the matching profile is one in a thousand or one in a billion.

This example shows that having accurate statistics on the probability
of a false positive may be far more important than having accurate
statistics on the probability of a coincidental match if, as some experts
have suggested, false positives are more common than coincidental
matches.

*The rate of false positives defines a practical lower bound on the
probability of a match, and probability estimates based on population data
that are smaller than the false-positive rate should be disregarded." R.C.
Lewontin & Daniel Hartl, Population Genetics in Forensic DNA Typing,
254 Science 1745, 1749 (1991).

Professor Paul Hagerman has suggested that the frequency and false
positive rate be combined into a single number by adding them together.
Hagerman, DNA Typing in the Forensic Arena, 47 Am.J. Hum. Genet.
876 (1990). Where the frequency is much smaller than the probability of a
false positive, the effect of this suggestion is nearly the same as simply
presenting the false positive.

®Pprofessor Richard Lempert specifically cites the danger of confusion
and prejudice as a reason for presenting only the error rate statistic in
cases where the probability of a false positive greatly exceeds the prob-
ability of a coincidental match....jurors provided with a laboratory’s false
positive rate and with information about the likelihood, assuming no test-
ing error, of a match if the evidence DNA was not the defendant’s, are
likely to be hopelessly confused about the weight to accord the testimony
because ordinary people are not very good at working with conditional
probabilities. Thus, jurors ordinarily should receive only the laboratory’s
false positive rate as an estimate of the likelihood that the evidence DNA
did not come from the defendant. Lempert, 13 Cardozo L.Rev at 325.
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proficiency testing program for DNA laboratories. But the
move toward external blind proficiency testing lost momen-
tum when the NIJ director raised a number of practical
concerns. It was dealt another blow by the 1996 report of the
National Research Council, which downplayed the need for
proficiency testing. The 1996 NRC report suggested that the
problem of laboratory error be addressed through a variety
of means, and concluded that the best way to safeguard
against error is to allow re-testing of samples.

§11:39 DNA Statistics—The "uniqueness" of DNA
profiles

When the estimated frequency of the shared profile is very
low, some labs will simply state "to a scientific certainty"
that the samples sharing that profile are from the same
person. For example, the FBI laboratory will claim two
samples are from the same person if the estimated frequency
of the shared profile among unrelated individuals is below
one in 260 billion. Other labs use different cut off values for
making identity claims. All of the cut-off values are arbitrary:
there is no scientific reason for setting the cut off at any par-
ticular level just as scientists have not arrived at any
formally recognized way of being "scientifically certain" about
anything (in fact, many would argue that it is essential for
scientists to be uncertain about essentially everything).
Moreover, these identity claims can be misleading because
they imply that there could be no alternative explanation for
the "match," such as laboratory error, and they ignore the
fact that close relatives are far more likely to have matching
profiles than unrelated individuals. They can also be
misleading in that the DNA tests themselves are powerless
to provide any insight into the circumstances under which
the sample was deposited and are generally unable to
determine the type of tissue that was involved.

§11:40 DNA Statistics—Probabilities of exclusion
from mixed samples

As described earlier, the interpretation of DNA profiles
obtained from mixtures is difficult at best. One especially
dangerous warning sign is that many testing laboratories
decline to draw conclusions regarding mixed samples in the
absence of knowledge regarding the DNA profiles of individu-
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als that are expected by investigators to be a contributor to a
sample. The relevant question for mixed samples is "What
fraction of the general population would be definitively
excluded as being a possible contributor to this evidentiary
sample?" It is possible to objectively address the possibility
that alleles are masked by the presence of either alleles from
other contributors or by technical artifacts (such as stutter
peaks). Such approaches typically generate fairly unimpres-
sive numbers - particularly when the discretion to dismiss a
small number of "anomalous" results are taken into account
as well. As a result, it is common (though not generally ac-
ceptable to the scientific community) for analysts to report
the answer to a very different question, namely "What is the
rarity of the reference sample in the general population?"

§11:41 DNA Statistics—Cold hit statistics

Until recently, the DNA profiles that have been generated
for forensic purposes have been almost exclusively those
that could be characterized as "probable cause matches," in
which DNA testing has been performed upon a reference
sample taken from a suspect that has already been linked to
a crime by direct or circumstantial evidence. A new category
of DNA profile "matches" are becoming increasingly common
however - those that are generated as a result of "cold hits"
that result from the trawling of a large number of DNA
profiles maintained in databases (usually those of previously
convicted offenders). Since the primary difference between
these kinds of matches is the manner in which a suspect is
first identified, it is generally accepted that it is not possible
to convert one type of case into the other (for instance, by
simply retesting a reference sample once a "cold hit" has
been identified). It is also generally accepted in the scientific
community that the statistical significance of those two kinds
of DNA profile matches should be determined differently.
However, there are at least three different commonly held
opinions on how the statistics associated with "cold hits"
should be generated and presented.

The first group to address this issue was a body of experts
appointed to the Committee on DNA Science by the National
Research Council in 1992. The position of this group is that
database searches should be used to identify potential
suspects but not to calculate frequency estimates. When suc-
cessful, suspects identified by these searches would then be
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tested at a completely different group of independent genetic
markers that would also be compared to the evidence. If
these additional genetic loci also match between the suspect
and evidence sample, they alone would be used to compute
probabilities that reflect the significance of a match. With
this methodology the genetic markers used in the original
database search are specifically and deliberately excluded
from any statistical calculation.

A second committee of prominent experts advocated a
significantly different approach in 1996. They specifically
recommended that, "When the suspect is found by a search
of DNA databases, the random-match probability should be
multiplied by N, the number of persons in the database."’
Proponents of this approach feel that the first method is too
conservative. Their alternative method differs in three ways:
(1) no testing is performed at additional loci; (2) genetic
markers used in the original database search are included in
the statistical calculations; and (3) the size of the database
being searched (N) is taken into consideration.

A third group is comprised of individual scientists who
have published peer-reviewed manuscripts in which they
argue that a "cold hit" should actually be given more weight
than a match found in a "probable cause" case. Their posi-
tion is based on the thinking that not only has the defendant
been found to match the evidence, but many more individu-
als have been found to not match. In "probable cause" cases
where only a single match is found during the course of DNA
testing, there is at least still a formal possibility that one or
more untested people may also match the evidence - that
possibility becomes increasingly less likely as the database
used for a cold hit becomes larger. Proponents of this ap-
proach also feel that the first method is too conservative.
Their method differs from it in three ways: (1) no testing is
performed at additional loci; (2) genetic markers used in the
original database search are included in the statistical
calculations; and (3) the size of the database being searched
(N) is taken into consideration. It also differs from the second
in one very important way: the effect of the database size on
the significance of a match is precisely opposite - large

[Section 11:41]

"The Evaluation of Forensic DNA Evidence, National Research Council
Press, p. 40, 161 (1996).
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databases generate the most damning statistics for a defen-
dant while, in the second approach, the larger the database
the less damning the statistics become to a defendant. The
second and third approaches are diametrically opposed with
respect to implications of the size of the database that is
searched.

The proponents of each of these three approaches include
many eminent scholars in the field of genetics and statistics.
For instance, the blue ribbon panel of experts that generated
the first National Research Council on DNA typing report
(which supports the first approach as described above)
includes Drs. Mary-Claire King, Richard Lempert, Eric
Lander, Ruth Macklin, Thomas Marr, Victor McKusick,
Philip Reilly and Sandy Zabel. Members of the second
National Research Council on DNA Typing (which recom-
mends the second approach as described above) include
prominent population geneticists and statisticians such as
Drs. James Crow, Arno Motulsky, Thomas Nagylaki, Masho-
toshi Nei, David Siegmond and Stephen Stigler. The third
approach (described above) is one that has been principally
advocated by very influential and often cited geneticists and
statisticians such as Drs. David Balding, Peter Donnelly and
Bruce Weir (as in publications such as: Errors and Misunder-
standings in the Second NRC Report, D. J. Balding, Jurimet-
rics, Summer 1997, 37:469-476; Evaluating DNA Profile Evi-
dence When the Suspect Is Identified through a Database
Search, D. J. Balding and P. Donnelly, Journal of Forensic
Science, 1996, 41:603-607; and Interpreting DNA Evidence, 1.
W. Evett and B. S. Weir, Sinauer Press, 1998, pp. 219-222).
This appears to represent a genuine split between three
fundamentally different approaches by experts who are sig-
nificant both in number and in eminence within their fields.

§11:42 Laboratory Errors

Promoters of forensic DNA testing have done a good job
selling the public, and even many criminal defense lawyers,
on the idea that DNA tests provide a unique and infallible
identification. DNA evidence has sent tens of thousands of
people to prison and, in recent years, has played a vital role
in exonerating men who were falsely convicted. Even former
critics of DNA testing, like Barry Scheck, are widely quoted
attesting to the reliability of the DNA evidence in their cases.
It is easy to assume that any past problems with DNA evi-
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dence have been worked out and that the tests are now
unassailable.

The problem with this assumption is that it ignores case-
to-case variations in the nature and quality of DNA evidence.
Although DNA technology has dramatically improved since
it was first used just 15 years ago, and the tests have the
potential to produce powerful and convincing results, that
potential is not realized in every case. Even when the reli-
ability and admissibility of the underlying test is well
established, there is no guarantee that a test will produce
reliable results each time it is used. Case-specific issues and
problems often greatly affect the quality and relevance of
DNA test results. In those situations, DNA evidence is far
less probative than it might initially appear.

When DNA evidence was first introduced, a number of
experts testified that false positives are impossible in DNA
testing.” This claim is now broadly recognized as wrong in
principle? and it has repeatedly proven wrong in practice.®
But it has been mentioned frequently, without skepticism, in
appellate court opinions.*

Why did experts offer this questionable testimony? One
commentator has suggested that avid proponents of DNA ev-
idence sought to allay judicial concerns about the potential
for error by engaging in "a sinister semantic game".® They
were able to deny that a DNA test could produce an error by
excluding consideration of human error in administering or
interpreting the test. Sinister or not, it is misleading to
exclude considerations of human error in DNA testing when

[Section 11:42]

'See, William C. Thompson, "Forensic DNA Evidence" in Expert Evi-
dence: A Practitioner’s Guide to Law, Science and the FJC Manual 195-
266 (1997); Koehler, 34 Jurimetics at 21-39.

%See, National Research Council, DNA Technology in Forensic Science
(1992); Kaye, 7 Harv. J. L & Tech at 101-72; Randolph N. Jonakait,
Stories, Forensic Science and Improved Verdicts, 13 Cardozo L. Rev. 343
(1991); Koehler, 76 Judicature at 222-29; William C. Thompson, Comment
on Roeder K., DNA Fingerprinting: A Review of the Controversy, 9 Stat.
Sci. 263 (1994).

3See, Thompson, 96 Genetica at 153-68; Jonathan Koehler, The
Random Match Probability in DNA Evidence: Irrelevant and Prejudicial?,
35 Jurimetrics 201 (1995); Thompson, 37 Jurimetrics at 405-24.

“See Kaye, 7 Harv. J.LL & Tech 101; Thompson, 37 Jurimetrics 405.
®Koehler, 34 Jurimetics 21.

© West, a Thomson business, Rel. 7, 8/2003 11-69



§ 11:42 PsycHoLOGICAL & ScCIENTIFIC EVIDENCE

humans are necessarily involved in the administration and
interpretation of DNA tests. For those who must evaluate
DNA evidence, it makes little difference what causes a false
match, what matters is how often false matches might be
expected.

False positives have occurred in proficiency tests® and in
actual cases.” For example, the Philadelphia City Crime Lab-
oratory recently admitted that it had accidentally switched
the reference samples of the defendant and victim in a rape
case. The error led the laboratory to issue a report that
mistakenly stated that the defendant was a potential
contributor of what the analysts took to be "seminal stains"
on the victim’s clothing.®? The report also stated that the
defendant’s profile was "included" in a mixed sample taken
from vaginal swabs. After the sample switch came to light,
the laboratory reassessed the evidence and concluded that
the "seminal stains" were actually bloodstains that matched
the victim’s DNA profile and that the defendant was
excluded as a potential contributor to the vaginal sample.’

In 1995, Cellmark Diagnostics made a similar error when
it reported, incorrectly, that a rape defendant’s DNA profile
was found in what was characterized as a semen stain from
a rape case. In fact, Cellmark had found the rape victim’s
own profile in the stain (which obviously was not semen),
but had misinterpreted its own results by mixing up the
defendant’s and victim’s profiles while recording the test
results. This error was undetected when a second analyst at
Cellmark reviewed the first analyst’s work. It came to light
only after a Cellmark witness had presented erroneous

5See, William C. Thompson, Ford S., "The Meaning of a Match: Sources
of Ambiguity in the Interpretation of DNA Prints" in Forensic DNA
Technology (1991); Thompson, 96 Genetica 153; Koehler, 76 Judicature
222; Thompson, 9 Stat. Sci. 263; Koehler, 35 Jurimetrics 201; Thompson,
37 Jurimetrics 405; Mueller, 3 Accountability in Research 55; Roeder, 9
Stat. Sci. 222.

7Thompson, 37 Jurimetrics 405; Scheck B, Neufeld P, Dwyer F., Actual
Innocence (2000).

®Brenner L, Pfleeger B., Investigation of the Sexual Assault of Danah
H. Philadelphia (PA): Philadelphia Police Department DNA Identification
Laboratory; 1999 Sept. 24. Lab No.: 97-70826.

®Brenner L, Pfleeger B., Amended Report: Investigation of the Sexual
Assault of Danah H. Philadelphia (PA): Philadelphia Police Department
DNA Identification Laboratory; 2000 Feb. 7. Lab No.: 97-70826.
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testimony about the false match in a pretrial hearing in the
case. Cellmark issued a revised report that stated that the
evidentiary sample matched the victim’s own DNA profile
and that the defendant was excluded as a potential donor.™

False positives can also arise due to misinterpretation of
test results. One such error led to the false conviction of
Timothy Durham." In 1993 a Tulsa Oklahoma jury convicted
Durham of the rape of an 11-year-old girl. He was sentenced
to 3,000 years in prison. The prosecution presented three
pieces of evidence against him: the young victim’s eyewit-
ness identification, testimony that Durham’s hair was simi-
lar (in microscopic examination) to hair found at the crime
scene, and a DNA test (DQ-alpha) that reportedly showed
that Durham’s genotype matched that of the semen donor.
Durham presented eleven witnesses who placed him in an-
other state at the time of the crime, but the jury rejected his
alibi defense. Fortunately for Durham, post-conviction DNA
testing showed that he did not share the DQ-alpha genotype
found in the semen. He was also excluded at several other
genetic loci in multiple tests. The initial DNA test result
that helped convict Durham was proven to have been a false
positive. The error arose from misinterpretation. The labora-
tory had failed to completely separate male from female DNA
during differential extraction of the semen stain. The victim’s
alleles, when combined with those of the true rapist,
produced an apparent genotype that matched Durham’s. The
laboratory mistook this mixed profile for a single source
result, and thereby falsely incriminated an innocent man.
Durham was released from prison in 1997.

In 2003, another DNA false positive came to light. Josiah
Sutton, a 16-year-old from Houston was falsely convicted of
rape in 1996 and sentenced to 25 years in prison based on a
misinterpreted DNA test. The error came to light when one
of the authors of this chapter was reviewing casework from
the Houston Police Department DNA/Serology laboratory at

Cotton RW, Word C., Amended Report of Laboratory Examination,
Germantown (MD): Cellmark Diagnostics; 1995 Nov 20. Case No.:
F951078. A transcript of testimony in this case, in which a Cellmark
expert admits to the error, can be found at www.scientific.org.

11Thompson, 37 Jurimetrics 405; Scheck, Neufeld & Dwyer, Actual
Innocence.
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the request of a Houston television station. Retesting using
STRs proved conclusively that Sutton was innocent."™

Although experience has shown that false positives can oc-
cur, the rate at which they occur is difficult to estimate on
the basis of existing data. Most laboratories participate in
periodic proficiency tests, which can cast some light on the
potential for error. European forensic laboratories have car-
ried out collaborative exercises involving analysis of stains
from known sources. However, this work is designed more to
test the uniformity of DNA test results among laboratories
using the same protocol than to determine the rate of errors.
In the United States, TWGDAM guidelines call for each
analyst to take two proficiency tests each year' and profi-
ciency testing is a requirement for laboratory certification
under the program administered by ASCLAD-LAB. How-
ever, these tests generally are not well designed for estimat-
ing the rate of false positives. The tests typically are not
blind (i.e., the analysts know they are being tested), they
involve limited numbers of samples, and the samples may be
easier to analyze than those encountered in routine
casework.

It is not always possible to tell from the laboratory records
whether samples actually were mixed up or cross-
contaminated. However, careful review of the laboratory re-
cords will usually provide important information about
whether such errors could have happened. For example, evi-
dence that a reference sample from the defendant was
handled or processed in close proximity to samples from the
crime scene can support the theory that a sample handling
error explains incriminating results. In one case, review of a
criminalist’s notes showed that the defendant’s trousers, col-
lected at his home, were transported to the laboratory in the
same box that contained a number of items from the crime
scene that were saturated with the victim’s blood. This fact
cast important new light on a seemingly incriminating

2Several articles about this case can be found at www.scientific.org

"*Technical Working Group on DNA Analysis Methods (TWGDAM)
established guidelines for a quality assurance program for DNA testing
laboratories; including RFLP and PCR technologies. 18 Crime Lab Dig. 44
(1995).

“National Research Council, The Evaluation of Forensic DNA Evi-
dence (1996).
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result: blood from victim was detected on the defendant’s
trousers.

It is suggested that defense lawyers obtain and review
complete copies of all records related to evidentiary samples
collected in the case. It should be possible to document the
complete history of every sample from the time it was
initially collected through its ultimate disposition.

§11:43 Inadvertent Transfer of DNA

One of the most striking developments in forensic DNA
testing in recent years is the testing of ever smaller biologi-
cal samples. Whereas the original DNA tests required a
fairly large amount (i.e. a blood stain the size of a dime) of
biological material to get a result, current DNA tests are so
sensitive that they can type the DNA found in samples
containing only a few cells. There is likely to be enough of
your DNA on the book you are reading right now for your
DNA profile to be determined by a crime lab.

The increasing sensitivity of DNA tests has affected the
nature of criminal investigations and has created a new class
of DNA evidence. Analysts talk of detecting "trace DNA,"
such as the minute quantities of DNA transferred through
skin contact. DNA typing is currently being applied, with
varying degrees of success, to samples such as doorbells
pressed in home invasion cases, eyeglasses found at a crime
scene, handles of knives and other weapons, soda straws,
and even single fingerprints.

These developments will bring more DNA evidence to court
in a wider variety of cases and may well open new lines of
defense. A key issue will be the potential for inadvertent
transfer of small amounts of DNA from one item to another,
a process that could easily incriminate an innocent person.
Studies have documented the presence of typeable quanti-
ties of human DNA on doorknobs, coffee cups and other com-
mon items." Studies have also documented the inadvertent

[Section 11:43]

'See, R.A.H. van Oorschot, DNA Fingerprints from Fingerprints,
Nature, June 19, 1997, at 767; Findlay, et al, DNA Fingerprinting from
Single Cells, Nature, October 9, 1997, at 555-556; Ladd, et al, A System-
atic Analysis of Secondary DNA Transfer, 44 J. Forensic Sci. 1270 (1999).
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transfer of human DNA from one item to another.> Primary
transfer occurs when DNA transferred from a person to an
item. Secondary transfer is when the DNA deposited on one
item is transferred to a second item. Tertiary transfer is
when the DNA on the second item is, in turn, transferred to
a third. There are published studies that document second-
ary transfer of DNA (in quantities that can be detected by
STR tests) from items that people simply touched to other
items.

A recent study commissioned by a wealthy defendant was
used to show that tertiary transfer of DNA could have oc-
curred in a manner that falsely incriminated the defendant.
Dr. Dirk Greineder, a prominent physician and adjunct
Harvard Professor, was accused of killing his wife.®* A DNA
profile similar to Greineder’s was found, mixed with his
wife’s profile, on gloves and a knife found near the crime
scene. Greineder denied touching these items, which ap-
peared to have been used by the killer. But how did his DNA
get on them?

Greineder offered a two-pronged defense. First, he chal-
lenged the conclusion that his DNA matched that on the
gloves, noting inconsistencies between his profile and the
profile on the gloves. The crime laboratory had shifted its
threshold for scoring alleles in a manner that allowed it to
count alleles that matched with Greineder, while ignoring
some that did not. And the lab had to evoke the theory of
"allelic drop out" to explain why some of Greineder’s alleles
were not found.

Greineder’s second line of defense is our focus here. He
argued that his DNA could have gotten onto the glove

2R.A.H. van Oorschot, et al, HUMTHO1 Validation Studies: Effect of
Substrate Environment and Mixtures, 41 J. Forensic Sci. 142 (1996); van
Oorschot, DNA Fingerprints from Fingerprints, Nature, June 19, 1997, at
767; Findlay, et al, DNA Fingerprinting from Single Cells, Nature, October
9, 1997, at 555-556; Van Hoofstat, et. al., DNA Typing of Fingerprints Us-
ing Capillary Electrophoresis: Effect of Dactyloscopic Powders, 20
Electrophoresis 2870 (1999); Szibor, et al, Efficiency of Forensic mt DNA
Analysis: Case Examples Demonstrating the Identification of Traces, 113
Forensic Science International 71 (2000); A.E. Kisilevsky, et al, DNA PCR
STR Profiling of Skin Cells Transferred through Handling, Abstract from
the 46th Annual Meeting of the Canadian Society of Forensic Scientists
(Edmonton, Alberta, November 16-21, 1999.

8Commonwealth v. Greineder (Norfolk County Superior Court, No.
108588, 2001).
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through tertiary transfer. He and his wife had shared a towel
the morning of the murder-perhaps his DNA was transferred
from his face to the towel, and from the towel to his wife’s
face. His wife was later attacked by a glove-wearing stranger
who struck her on the face, strangled her, and stabbed her,
in the process transferring Greineder’s DNA from his wife’s
face to the gloves and the knife. According to this theory, the
tell-tale extra alleles on the gloves and knife that matched
neither Greineder nor his wife were those of the killer.

To support the theory that his DNA could have been
transferred innocently to the instruments of murder,
Greineder commissioned a study. Forensic scientists Marc
Taylor and Elizabeth Johnson, of Technical Associates (an
independent laboratory in Ventura, California) simulated
the sequence of events posited by the defense theory: a man
wiped his face with a towel, then a woman wiped her face
with the towel, then gloves and a knife like those used in the
murder were rubbed against the woman’s face. DNA tests on
the gloves and knife revealed a mixture of DNA from the
man and woman-exactly what was found in the Greineder
case. Taylor was allowed to present his findings to the jury.
Although the jury ultimately convicted Greineder (there was
other incriminating evidence besides the DNA), the case is a
good example of how the amazing sensitivity of contemporary
DNA profiling methods facilitate a plausible explanation for
what might at first seem to be a damning DNA test result.

III. HOW THE COURTS HAVE APPROACHED DNA
TESTING

§11:44 Generally

By and large, the earliest cases regarding DNA testing
were more accepting of the results of such testing and, before
1991, there were virtually no cases that seriously questioned
either the validity of the testing or even the statistical odds
that were admitted—including such astronomical odds as 30
billion to one!

There were a few reasons for the courts’ early acceptance
of DNA testing. First, until the critics of DNA testing became
more vocal in their disapproval of the testing procedures, lay
persons were unaware of the problems with the science and
unable to challenge the science. Virtually no lawyers
understood the science fully enough to challenge it and few,
if any, knew who to contact for assistance.
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Second, most defense lawyers were unaware of who the
experts in the field of DNA testing were until such individu-
als began to publish their works. Third, the vast majority of
forensic DNA work was done by private laboratories, which,
citing proprietary reasons, did not make their preliminary
studies and results available. The few laboratories that
perform DNA testing—namely, Cellmark, Lifecodes and even
the FBI—have been proprietary about their underlying data.
As such, it was difficult to challenge the underlying informa-
tion when much of it was not being revealed to the public.

Once certain experts began to question aspects of the sci-
ence, however, those experts began to testify in courts. With
the publication of the populations substructure controversy
in Science in 1991 and in the NRC study, many courts began
to seriously question the validity of DNA testing as reliable
forensic evidence.

The reaction in the courtroom to DNA testing has gone
through a type of metamorphosis during the past few years.
At first, there was widespread acceptance, which gave way
to a decline in the admission of the evidence, followed by an
admission of the testimony but in a more guarded fashion.
Most recently, courts have once again begun to loosen the
restrictions on admission of the evidence.

Not surprisingly, the way in which the jurisdictions
initially considered DNA testing seems to have had a lot to
do with the manner in which the state dealt with the issue
of scientific admissibility. For those states that retained a
more traditional Frye -type standard, the question of admis-
sibility of the evidence proved to be more daunting than in
those states that have supplanted the test with a newer,
“relevancy” type standard. Accordingly, as part of the analy-
sis of the various states’ approaches, the test of admissibility
will be addressed where relevant.?

§11:45 Jurisdictions admitting DNA evidence
By now, nearly all jurisdictions have admitted DNA

[Section 11:44]

'See generally Thompson, Lessons From the “DNA War,” at 36 and 78-
79.

®For a complete discussion of the admissibility of scientific evidence,
see Chapter 10 supra, which devotes a substantial portion to the admis-
sion of novel scientific evidence.
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evidence. By and large, the cases that admitted DNA evi-
dence without much (or any) challenge were the earliest
cases. As the science developed and the critics became more
involved in the science, many of the courts began seriously
questioning whether DNA evidence met the Frye standard of
admissibility.

Since the publication of the 1992 NRC Report, a number
of cases have questioned the appropriateness of DNA evi-
dence in the courtroom and a number of courts have put the
admission of the evidence on hold until certain problems
have been satisfactorily resolved. Following the 1996 Pre-
publication Report of the NRC, finding the ceiling principle
and modified ceiling principle no longer necessary, the case
law has begun to change again, moving toward more
complete acceptance of DNA evidence. Many jurisdictions
have admitted DNA evidence, holding that the problems
with DNA evidence go to the question of weight, not
admissibility.

§11:46 Jurisdictions admitting DNA evidence—The
early cases

An early case addressing DNA testimony in a forensic set-
ting was a South Carolina case entitled State v. Ford.' In
Ford, the victim was raped by a man wearing a Halloween
mask and was subsequently unable to identify Ford as her
assailant. From the sperm taken from a vaginal swab and
the victim’s clothing, the prosecution claimed that the
sample matched the defendant’s DNA.

At the time of trial, the defendant conceded that DNA
extraction and the electrophoresis process had gained gen-
eral scientific acceptance, but that “the process as a whole”
had not. The Supreme Court of South Carolina remarked
that while there were possible problems with the forensic
use of DNA such as contamination of the samples, such
concerns were individual concerns of individual cases and
did not affect the general scientific reliability of the process.
Thus, the court found that:

DNA print testing and the process of RFLP analysis have been
recognized as reliable and have gained general acceptance in

[Section 11:46]
'State v. Ford, 392 S.E.2d 781 (S.C. 1990).
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the scientific community. In addition, the evidence indicated
that RFLP analysis involves scientifically and professionally
established techniques rather than untested methods or
unproven hypotheses. Thus, the RFLP analysis and test
results would be admissible under . . . the Frye standard.?

Maryland addressed the issue of DNA in an early case
entitled Cobey v. State.® In Cobey, the victim was raped and
brutalized by a man who attacked her in a park and then
stole her car. Upon his arrest, a DNA analysis comparing
the defendant’s blood to semen found on the victim’s
underclothing was undertaken and they were found to
match.

The defense challenged primarily the methods used by the
laboratory (Cellmark), but the court also addressed the
admissibility of DNA analysis as a whole. Providing an
encapsulated discussion of how a DNA profile is made, the
court quoted a law review article for the proposition that
“[clommercial laboratories marketing the tests say their
research shows that DNA typing is as accurate as a
fingerprint.”™

In Cobey, the prosecution introduced five experts to vouch
for the acceptability of DNA profiling in the scientific com-
munity, while the defense presented no evidence to the
contrary. Determining that the evidence was admissible, the
court found that that defense challenges to the procedures of
the laboratory were not persuasive, remarking that it was
significant that the defendant produced no expert testimony.

However, the court did question the future admissibility of
DNA evidence, stating as follows:

We make crystal clear that we are not, at this juncture, hold-
ing that DNA fingerprinting is now admissible willy-nilly in
all criminal trials conducted between this date [and when the
new statute takes effect]. . . We are merely holding that,
based upon this record, Judge Ruben did not err in finding
that DNA fingerprinting was generally acceptable in the scien-

1d. at 784.

3Cobey v. State, 559 A.2d 391 (Md. App. 1989), cert. denied, 565 A.2d
670 (Md. 1989).

559 A.2d at 392, quoting Moss, DNA—The New Fingerprints, 74 ABA
J 66 (1988).
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tific community and in permitting its introduction into evi-
dence, since there was no evidence to the contrary.’

Subsequently, Maryland enacted a statute governing the
admissibility of DNA evidence.®

In 1991, in a lengthy opinion addressing the standards of
admissibility of scientific evidence,” Arkansas determined in
Prater v. State,® that DNA evidence met such a standard and
should be admissible. The Arkansas Supreme Court adopted
a three-part “relevancy approach” which required a judge to
conduct a preliminary hearing to determine: “ (1) the reli-
ability of the novel process used to generate the evidence, (2)
the possibility that admitting the evidence would overwhelm,
confuse or mislead the jury, and (3) the connection between
the novel process evidence to be offered and the disputed
factual issues in the particular case.”

Under this new approach, the court first determines
whether the proffered evidence is reliable, not misleading,
and helpful. With DNA testing, the court found that all the
prongs of the standard were met concerning the testing pro-
cedure itself. “In sum, we have no hesitancy in affirming the
trial court’s ruling that DNA testing is such a sufficiently
reliable scientific procedure that it may be admitted in
evidence.”"

The Arkansas Supreme Court did remark, however, that
challenges to the protocol used by laboratories were still
available to defendants in individual cases, but that there
was no error in the admission in the particular case.

Finally, the court addressed the issue of probabilities
concerning the DNA match. Noting that there were concerns
about the probabilities of population genetics, the court none-
theless concluded that under the relevancy standard, the
probabilities should be admissible. Significant to its decision
was the failure of the defense to adequately challenge the

°Id. at 398.
See § 11:44 infra.

"For a discussion of this and other cases addressing the standards of
novel scientific evidence, see Chapter 10, supra.

8Pprater v. State, 820 S.W.2d 429 (Ark. 1991).

°Id. at 431, citing Weinstein & Berger, Weinstein’s Evidence { 702[03]
at 702-18 to 702-20 (1991).

°14. at 436.
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issue. The court left the door open on the issue, stating that
“just because there was no meaningful attack upon the
population genetics in this case does not mean that there
can not be a successful attack in future cases.”"

In New Jersey, the Superior Court (the intermediate ap-
pellate court) found that DNA testing of the PCR type (rather
than the RFLP type) was admissible in the case of State v.
Williams."” In New Jersey, the courts use a hybrid of the
Frye admissibility test which requires as proof that a science
has met the threshold of scientific acceptability in the com-
munity and that the moving party introduce sufficient evi-
dence in the form of expert opinions, authoritative scientific
and legal writings and/or judicial opinions.

The experts in the case at bar were impressive, having
testified numerous times as experts and having published
over 100 times each in peer review journals. The defense,
the court noted “did not offer a single witness in opposition.”"®
Thus, the court found that the prosecution had met its
burden of the standard of admissibility of PCR testing of
DNA. It stated:

The record contains an abundance of evidence offered by the

State supporting its contention that PCR testing has gained

general acceptance in the particular field in which it belongs.

Its reliability has been proven pursuant to the standard

[required] . . ., by the testimony of experts, by evidence of

hundreds of authoritative scientific articles and other litera-

ture supporting this testing technique, and by the overwhelm-
ing acceptance of PCR testing in dozens of judicial decisions in
other states throughout the nation."

Thus, based upon the evidence presented in that case, the
court ruled that the standard of admissibility for novel sci-
entific evidence was met in this case to permit into evidence
PCR testing.

The Supreme Court of Missouri in State v. Davis,
determined that evidence of DNA testing was admissible, al-
though it noted that some jurisdictions had criticized the

"'Id. at 439.

2State v. Williams, 599 A.2d 960 (N.J. Super. 1991).
*1d. at 967.

"1d.

®State v. Davis, 814 S.W.2d 593 (Mo. 1991), cert. denied, 502 U.S. 1047
(1992).
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testing and statistical procedure employed by some of the
laboratories at the time. Despite the Davis court’s recogni-
tion of the shortcomings of certain laboratory procedures, it
was convinced that DNA testing met the standard required
for admissibility and that any problems with the manner of
testing went to the weight of the evidence and not its
admissibility. Based on that rationale, the court concluded
that “[i]t is within the trial court’s sound discretion to admit
or exclude an expert’s testi mony . . . and no abuse of discre-
tion has been demonstrated.”*®

The Ohio Court of Appeals determined that DNA evidence
was admissible in State v. Thomas," although it did so with
virtually no meaningful discussion of the challenges raised
to the evidence. In this rape case, the defendant challenged
the evidence on the grounds that: (1) there was no evidence
that the person who testified about the DNA match was an
expert qualified to render an opinion, and (2) there was no
evidence to establish that DNA testing was based on a rea-
sonable degree of scientific certainty.

The court disagreed with both allegations and found that
the scientific evidence complies with the state rules of evi-
dence governing the admission of such evidence. Quoting
State v. Williams,' the court stated:

[W]e refuse to engage in scientific nosecounting for the purpose
of deciding whether evidence based on newly ascertained or
applied scientific principles is admissible. We believe the Rules
of Evidence establish adequate preconditions for admissibility
of expert testimony, and we leave to the discretion of this
state’s judiciary, on a case by case basis, to decide whether the
questioned testimony is relevant and will assist the trier of
fact to understand the evidence or to determine a fact in
issue."

Ohio, a state that abandoned the Frye test in favor of a
relevancy test, uses the catch-phrase “scientific nosecount-
ing” as a shorthand expression for what it perceives to be
wrong with the Frye test. Other jurisdictions, including the

'®1d. at 603 (citations omitted).

State v. Thomas, 579 N.E.2d 290 (Ohio App. 1991).
BState v. Williams, 446 N.E.2d 444 (Ohio 1983).
¥579 N.E.2d at 448.
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Third Circuit,”® Colorado,?’ Maine,?* and New Jersey,?® have
also referred to the Frye test as “nosecounting”—a concept
that does not seem to be a fair interpretation of the Frye
test.

In early 1992, the NRC issued its position on DNA testing,
challenging some of the concepts that certain scientists
claimed were settled principles. Despite the publication of
that document, certain courts chose to ignore the dispute
and continued admitting DNA evidence in a liberal fashion,
generally claiming that the disputes went to the weight of
the evidence, not to its admissibility.*

§11:47 Jurisdictions admitting DNA evidence—Cases
in the early to mid-1990s

In a very brief decision, the Court of Criminal Appeals of
Texas upheld the admission of DNA testing in which the
expert testified that the odds of DNA belonging to someone
other than the defendant were one in 18 billion."

In a slightly more detailed opinion, that same court
determined that: (1) Texas no longer used a Frye standard,
and (2) the RFLP technique of DNA testing, along with the
population frequency studies, was also valid and admissible.?
In Kelly, the court concluded that the Frye general accep-
tance test was no longer the law in Texas, stating that there
was no “textual basis in Rule 702 for a special admissibility

®Deluca v. Merrell Dow Pharms., Inc., 911 F.2d 941, 955 (3d Cir. 1990),
overruled on other grounds, Merrell Dow Pharms., Inc. v. Havner, 953
S.W.2d 706 (Tex. 1997), citing Daubert v. Merrell Dow Pharms., Inc., 509
U.S. 579 (1993).

21 indsey v. People, 892 P.2d 281, 289 (Colo. 1988).
2Gtate v. Williams, 388 A.2d 500 (Me. 1978).
Bgtate v. Williams, 599 A.2d 960, 964 (N.J. Sup. Ct. 1991).

#0Other decisions in the late 1980s and early 1990s also admitted DNA
without much challenge: Smith v. Deppish, 807 P.2d 144 (Kan. 1991);
State v. Ford, 392 S.E.2d 781 (S.C. 1990); Glover v. State, 787 S.W.2d 544
(Tex. App. 1990), aff’d, 825 S.W.2d 127 (Tex. App. 1992); and State v.
Woodall, 385 S.E.2d 253 (W. Va. 1989).

[Section 11:47]

'Glover v. State, 825 S.W.2d 127 (Tex. App. 1992).
Kelly v. State, 824 S.W.2d 568 (Tex. App. 1992).
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standard for novel scientific evidence.” Second, “as should
be fairly obvious, scientific evidence may be shown reliable
even though not yet generally accepted in the relevant scien-
tific community.”

The Kelly court also determined that the trial court did
not abuse its discretion in admitting the DNA evidence. It
stated:

We conclude that it was demonstrated by clear and convincing
evidence that the scientific principle underlying the RFLP
technique was valid, that the RFLP technique itself was valid,
that the technique was properly applied in this case, and that
thf’ Ii)ellaged population frequency studies were also valid and
reliable.

The Supreme Court of Ohio, in State v. Pierce,® reaffirmed
its earlier case law admitting DNA evidence. Repeatedly, the
court remarked that the standard of admissibility was the
relevancy test, not the Frye test and, therefore, a discussion
of whether the science was generally accepted in the scien-
tific community was irrelevant.

In the Pierce case, there were three victims who were al-
leged to have been raped by the defendant. At trial, the
prosecutor introduced evidence that the defendant’s DNA
matched specimens from the crime scene. During that trial,
the prosecution’s experts claimed that the chances were “one
in forty billion” that the DNA came from someone other than
the defendant, over the defense’s strong challenges to such
evidence.

The defense in Pierce informed the court about the dispute
recognized in the NRC Report over statistical models, to
which the court acknowledged that “[a] number of scientists
and other commentators have criticized the soundness of
[the statistical assumptions supporting DNA comparisons].”

%1d. at 572.

*Id. The court also suggested that the courts use the seven-factor
Weinstein & Berger test to determine whether the evidence was “reliable.”
A complete discussion of this test is contained in Chapter 10.

°1d. at 574.

®State v. Pierce, 597 N.E.2d 107 (Ohio 1992). But see State v. Nemeth,
694 N.E.2d 1332 (Ohio 1998) (remarking that Pierce predates the amend-
ment to Rule 702, which now explicitly requires “that information forming
the basis of the expert testimony by ‘reliable.” ” Thus, the Pierce case can
no longer be considered good law).
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Nevertheless, the court was unswayed by the criticisms of
the various scientists to whose work the report referred.
“The jury was free to reject the DNA evidence if it is
concluded that the trial court did not abuse its discretion in
admitting the calculations as to the frequency probability,
and it was for the jury to determine what weight, if any to
give such evidence.”

The Supreme Court of Virginia completely avoided the is-
sues raised in the 1992 NRC Report in the case of Satcher v.
Commonuwealth.? In that case, the defendant was accused of
the attempted rape and robbery of one woman and the rape
and the murder of another. Semen found at the scene of
murder matched the DNA taken from the defendant.

The Virginia court skirted the problems outlined in the
1992 NRC Report by claiming that DNA testing had been
found to be a reliable scientific technique in the earlier 1989
Spencer case® —despite the fact that in the earlier case no
challenge had been made to the evidence and that in the
interim the NRC Report had been issued.” Rather, the court
stated: “We reiterate our adherence to the Spencer rule that
DNA testing is a reliable scientific technique.”" The court
then found that the trial judge was correct in ruling that
DNA evidence was appropriately given to the jury to
consider.

The Michigan Supreme Court held in People v. Adams"
that, “given the overall acceptance of the technique in other
jurisdictions, we hold that trial courts may take judicial no-
tice of the reliability of DNA identification testing.”*® Al-
though the Michigan court did address the fact that the

1d. at 115.

8Satcher v. Commonwealth, 421 S.E.2d 821 (Va. 1992), cert. denied,
507 U.S. 733 (1993), rev’d in part on other grounds, Satcher v. Pruett, 126
F.3d 561 (4th Cir. 1997).

9Spencer v. Commonwealth, 385 S.E.2d 850 (Va. 1989), cert. denied,
110 493 U.S. 1093 (1990).

"An earlier reference in the Satcher case concerning how DNA profiles
are made cites the NRC Report, thus indicating the court’s awareness of
the study.

""1d. at 834.

?People v. Adams, 489 N.W.2d 192 (Mich. App. 1992), judgment modi-
fied, 441 Mich. 916 (1993).

¥1d. at 197.
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defense raised the Hardy-Weinberg equilibrium problem, it
found that those contentions were inconsistent with the
testimony presented in the lower court.

Additionally, the court dismissed the contentions of the
defense that the admission of DNA statistical evidence would
lead to “trial by mathematics,” as in the instant case, where
an expert claimed that the chances of the DNA in question
belonging to someone other than the defendant were one in
400 million. Noting that the statistical evidence introduced
in DNA testing is independently proved, the court found
that without statistics the evidence is speculative. Here,
however, the jury is “free to disregard or discredit the
evidence.”"

In Polk v. State,” the Mississippi Court adopted a “three
prong” approach similar to those suggested by a New York
court” and an Alabama court."” The three prongs identified
by the Polk case were:

1. Is there a theory, generally accepted in the scientific
community, that supports the conclusion that DNA
forensic testing can produce reliable results?

2. Are there current techniques that are capable of pro-
ducing reliable results in DNA identification and that
are generally accepted in the scientific community?

3. In this particular case, did the testing laboratory
perform generally accepted scientific techniques
without error in the performance or interpretation of
the tests?

The court’s answer to each of the questions was in the
affirmative. First, the court determined that there was ample
evidence that the DNA testing does produce reliable results
and that the trial judge’s decision in that regard was sup-
ported by ample evidence. Second, the court also found that
the results of DNA testing were reliable and were generally
accepted in the scientific community. Third, the court
reviewed the techniques used by the laboratory in question
and determined that they were acceptable. The defendant’s

“1d. at 198.
®Polk v. State, 612 So. 2d 381 (Miss. 1992).

®People v. Castro, 545 N.Y.S.2d 985 (Sup. Ct. 1989). But see People v.
Mohit, 579 N.Y.S.2d 990 (N.Y. Ct. 1992).

""Ex parte Perry v. State, 586 So. 2d 242 (Ala. 1991).
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challenge to such technique was that their own expert was
unable to duplicate the measurements. The court, however,
found that such a challenge was no more than an attack on
the credibility of the evidence, not its competency as a mat-
ter of law.

Significantly, the court in this case issued guidelines to be
followed when a case involved DNA evidence. Those guide-
lines, set forth as the appendix to the case, provide that the
laboratory must follow strict quality control guidelines
throughout the entire procedure. The court focused on the
areas where the DNA testing could be contaminated and
emphasized that the procedures must be documented. In the
event you have a case in Mississippi, make sure to be famil-
iar not only with the case, but with the guidelines as well.

In 1993, Oregon, North Carolina and Wyoming all jumped
on the bandwagon admitting DNA evidence. Oregon, unlike
most jurisdictions, has addressed both RFLP DNA evidence
as well as PCR evidence. In State v. Futch,'” the Oregon
Court of Appeals, citing the Daubert case, found RFLP evi-
dence admissible. Fuich is a classic example of where a Frye-
type analysis would preclude the admission of the evidence,
a less stringent analysis would permit such admission.” In
Futch, the defense experts claimed both that the match be-
tween the crime scene and the known sample was in error
and that the database used by the laboratory was scientifi-
cally unacceptable. The court described the scientific debate
in the following terms:

The record is a classic example of a “battle of the experts,” a
phenomena not uncommon to all trials in which scientific evi-
dence is admitted into evidence. There was expert testimony
presented in both the state’s and defendant’s cases-in-chief, as
well as on rebuttal and surrebuttal, on the validity of the test-
ing process used in this case. Each point made was the subject
of a counterpoint explaining why the point was not valid,
which in turn was countered by more scientific opinion.?

These problems, nevertheless, were rather glossed over by

BState v. Futch, 860 P.2d 264 (Or. App. 1993), aff'd, 924 P.2d 832 (Or.
1996).

19Oregon employs a multifactor test that has also been held to be “con-
sistent with” the Daubert approach. See 860 P.2d at 268-70; State v.
Brown, 687 P.2d 751 (Or. 1984).

2860 P. 2d at 271.
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the courts, who permitted the evidence to come in and let

the jury sort it out. The conclusion of the court after ad-

dressing the facts of the specific allegations was as follows:
In the light of this record, we cannot say that the state’s evi-
dence, concerning the testing procedures used in this case,
was so lacking that it had no weight whatsoever. Although
reasonable factfinders might differ as to whether the tests
performed were accurate, it would be improper for us to
preempt the jury’s determination of the issue on this record.?’

The court likewise dismissed the contentions of the defense
concerning the statistical analysis problems, stating “[e]ven
if the defendant’s experts are correct in their assessment of
the statistical probability involved, that probability is suf-
ficient to make the question of a ‘match’ a jury issue.”?

In State v. Lyons,”® the Court of Appeals of Oregon also
determined that PCR evidence met the requirements for
admissibility. Lyons involved a particularly gruesome rape
and murder of a woman. According to the expert for the
prosecution, the gene type taken from specimens at the crime
scene (and which were not from the victim) were the same
gene type as those of the defendant and were found in two to
three percent of the Caucasian population.

After a detailed discussion of the PCR method of analysis
as well as the seven-factor relevancy test for admissibility,*
the court con cluded that the evidence should be admissible.
It held that the PCR method was relevant and helpful to the
jury. In addition, the probative evidence outweighed any
possible prejudice. The court stated:

[W]e find nothing about the PCR method that would undeni-

ably cause jurors to misuse, misinterpret or overvalue the

results. Unlike the RFLP method at issue in Futch the results
of the PCR method are not expressed in terms of statistical
probabilities capable of creating the aura of absolute
identification. Instead, the results are expressed as a conclu-
sion that the identified gene type common to the sample and
the defendant is one found in a certain percentage of a popula-
tion group. We conclude that the probative value of PCR

214, at 272.
214, at 273.

B3tate v. Lyons, 863 P.2d 1303 (1993),aff’d, 324 Or. 256, 924 P.2d 802
(1996).

#0Oregon’s seven-factor relevancy test is addressed in Chapter 10.
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method DNA evidence is not outweighed by [unfair prejudice
and other dangers] . . .%®°

The Court of Appeals of North Carolina held that the
RFLP type of DNA testimony was admissible in the case of
State v. Futrell *® In Futrell, the defendant introduced expert
evidence that was critical of the FBI’s statistical methodol-
ogy, specifically challenging the size of the database that the
FBI used. Additionally, the defense raised the Hardy-
Weinberg Equilibrium problem.

The court dismissed these claims, citing to an early 1990
case, State v. Pennington,” where the Supreme Court of
North Carolina had admitted DNA evidence, albeit stating
that issues pertaining to relevancy or prejudice could still be
raised. For example, if the defendant in another case was
able to establish contamination or other problems, the issues
could be introduced relevant to the issue of the weight of the
evidence. In the event the defendant could establish that the
evidence was so tainted as to be totally unreliable, then it
could be excluded.

However, citing a later case than Pennington,?® the court
of appeals in Futrell found that any challenges that did not
pertain to relevancy or prejudice were matters for the jury
and not the court. Quoting Bruno, the court in Futrell stated:

[W]here unfair prejudice is not clear and where there is merely
conflicting evidence or where two experts have reached differ-
ing results based on independent analyses of the DNA, the is-
sue becomes one of credibility of the experts. In that situation
the jury is obligated to determine what weight each expert’s
testimony should receive.?

In the Futrell case, the court found that while the evi-
dence was conflicting on the technical matters raised, it was
for the jury to determine what weight to give the evidence
and the allegation of “unfair prejudice” was not established
by the defendant.

%863 P.2d at 1311.
®State v. Futrell, 436 S.E.2d 884 (N.C. App. 1993).
#State v. Pennington, 393 S.E.2d 847 (N.C. 1990).

#State v. Bruno, 424 S.E.2d 440 (N.C. App. 1993), appeal dismissed,
428 S.E.2d 185 (N.C. 1993).

%436 S.E.2d at 889.
30Establishing “unfair prejudice” would take the issue from the jury ac-
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The Supreme Court of Wyoming upheld the admission of
RFLP analysis in DNA testing in the very interesting case of
Springfield v. State.*' Springfield presents a unique circum-
stance which brings into focus the exact nature of the popula-
tion substructure problem. In this case, the defendant was
three-fourths Crow Native American and one-fourth Black.
The DNA profile was compared to databases of Black,
Caucasian, Hispanic and Native American profiles, and the
probabilities of a match ranged from a low of one in 250,000
(Native American) to a high of one in 250 million (Caucasian).
Curiously, however, the 200-person Native American
database was composed of 100 Sioux plus Navajo, Cherokee,
and Cheyenne tribes, but no Crow.

The defense aggressively challenged the findings of the
prosecution concerning the statistical probabilities of a
match. Specifically, the defense expert claimed that because
the Native American tribes were each a subgroup of a
subgroup of a racial classification, the possibility of error
was substantial. The court described the testimony as fol-
lows:

According to [the defense expert], Indian tribes are a “subgroup
of a subgroup of a racial classification.” In looking at the same
allele segments used by the FBI in their analysis, Dr. Shields
cited major differences that exist between Native American
groups in Canada, which constituted a “monstrous allele
frequency difference.” In another example, [the expert]
discussed . . . findings . . . concerning “statistically signifi-
cant allele frequency differences” among two South American
tribes living 300 miles apart and a tribe in Mexico. The
underlying theory that supports the frequency differences is
called endogamous breeding, or a tendency for individuals to
mate “with individuals that they grew up with; in essence,
individuals from the same geographic locale, the same ethnic
group, the same religion, the same socioeconomic status.” In
sum, . . . “If you use the appropriate database, you may actu-
ally find lots of matches. If you used the wrong database, you
may have none. . .”*?

The court remarked that the defendant did not put in any
evidence that the Crow tribe was endogamous and held that
“any questions concerning the size of the database or the

cording to the law in Pennington.
$1Springfield v. State, 860 P.2d 435 (Wyo. 1993).
8214d. at 446.
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Hardy-Weinberg equilibrium goes to the weight of the evi-
dence and is properly left to the jury.”®® Rather, the court
determined that the potential impact of substructure on the
accuracy of the estimates is a matter of weight, not
admissibility. The court in Springfield relied on an earlier
case, Rivera v. State,* which had determined that the proper
approach to the admission of DNA (and other scientific)
testimony was an analysis of relevancy, rather than a Frye-
type approach. “Relevancy is the ‘linchpin of admissibility’
and is preferable to the ‘general acceptance’ approach of
Frye which is predicated on a ‘nose counting’. . .”*

Rather, the approach of the Wyoming court is to throw the
matter to the jury once the court is satisfied that there is a
“requisite foundation” for the evidence. The Wyoming
Supreme Court stated:

We agree that the “focus of the court must be on ‘the admis-
sibility or non-admissibility of a particular type of scientific
evidence,” not ‘the truth or falsity of an alleged scientific “fact”
or “truth.”
In other words, the court need not make the initial determina-
tion that the expert testimony or the evidence proffered is true
before submitting the information to the jury. The court must
allow the jury to discharge its duties of weighing the evidence,
making credibility determinations, and ultimately deciding
the facts.®

Additionally, in this case, the court was satisfied that the
introduction into evidence of the ceiling principle, recom-
mended by the NRC Report, provided the most conserva-
tive—and acceptable—estimate for the courts.

One of the most recent state courts to admit DNA evi-
dence is New Mexico, in State v. Anderson.*” The Supreme
Court of New Mexico reversed the Court of Appeals of New
Mexico in this case, determining that under the newly
adopted standard of admissibility, the DNA evidence should
be admitted.

®14d. at 447.

¥Rivera v. State, 840 P.2d 933 (Wyo. 1992).
%860 P.2d at 442.

%71d. at 443.

%State v. Anderson, 881 P.2d 29 (N.M. 1994). State v. Duran, 881 P.2d
48 (N.M. 1994), was also decided that same day and is in accordance with
the holding of Anderson.
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Between the court of appeals decision in Anderson and the
supreme court decision, the court changed the standard of
admissibility of novel scientific evidence. In State v. Al-
berico,®® New Mexico abandoned the Frye test and decided to
admit novel scientific evidence pursuant to a three-part
standard. “The first requirement is that the expert be
qualified.”® “The second consideration for the admissibility
of scientific evidence in the form of expert testimony is
whether it will assist the trier of fact.”* The third require-
ment is that “an expert may testify only as to ‘scientific,
technical or other specialized knowledge™ with a reliable
basis.*

To determine whether the evidence was “reliable,” the
Alberico court followed the four factors cited by the Daubert
v. Merrell Dow Pharmaceuticals** decision.*® Using these
tests, the supreme court in Anderson cited a number of other
jurisdictions with relevancy standards that admitted DNA
evidence.* Additionally, the court followed the holding in
United States v. Bonds*® where the Sixth Circuit determined
that the DNA evidence had met the Daubert standard for
admissibility.

Unlike the Bonds court, however, the Anderson court did
examine the NRC Report and found the report to be sup-
portive of admitting DNA evidence. “We find the report
persuasive and would like to see DNA typing in this state
performed with the report’s guidelines in mind, specifically

®State v. Alberico, 861 P.2d 192 (N.M. 1993).

®14d. at 202.

4014.

“14.

“2Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579 (1993).

*3The four-part test suggested by Daubert is: (1) whether the theory or
technique can and has been tested; (2) whether the theory or technique
has been subjected to peer review and publication; (3) the known or
potential rate of error in using a particular scientific technique and the
existence and maintenance of standards controlling the technique’s opera-
tion; and (4) whether the theory or technique has been generally accepted
in the particular scientific field. 509 U.S. at 591-593.

*See cases collected at 881 P.2d 40.

“United States v. Bonds, 12 F.3d 540 (6th Cir. 1993). Bonds is
discussed at length at § 11:36-11:39.
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the ‘ceiling principle’ approach.”*® Further, the court
determined that the “modified ceiling principle” could be
used immediately in the courts.*

Thus, with that provision and with the determination that
the effect of population substructure went to the weight of
the evidence, not the admissibility, the court held:

In conclusion, we hold that the trial court did not abuse its
discretion in concluding that the DNA typing evidence and the
accompanying statistical calculations in this case were
admissible. Any controversy over the results of the testing and
the statistical calculations goes to the weight of the evidence
and is properly left to the trier of fact.*®

In 1995, a number of states approved the admission of
DNA evidence, finding that many of the previously voiced
concerns were no longer relevant.* Significant to some courts
was the 1994 article by Lander and Budowle, entitled DNA
Fingerprinting Dispute Laid to Rest,* which stated: “Most of
all, the public needs to understand the DNA fingerprinting
controversy has been resolved. There is no scientific reason
to doubt the accuracy of forensic DNA typing results,
provided that the testing laboratory and the specific tests

46381 P.2d at 47.

*"In this case, after a hearing in which the prosecution’s experts testi-
fied that the likelihood of a match was “1 in 30.5 million,” the trial court
indicated it would admit the DNA evidence. The defendant entered a
conditional plea and the issue of DNA’s admissibility was preserved for
the appeal. On appeal, the court of appeals reversed the trial court’s deci-
sion, finding that the Frye standard was not met. The Alberico decision
did away with the Frye test and this decision followed, which upheld the
modified ceiling principle’s use in DNA cases. Thus, the anticipated result
is that the defendant’s guilty plea would still be viable, but the “1 in 30.5
million” number would be substantially reduced.

48381 P.2d at 47-48.

“9See, e.g., Lindsey v. People, 892 P.2d 281 (Colo. 1995); Hayes v. State,
660 So. 2d 257 (Fla. 1995)(admissible upon retrial); State v. Haddock, 897
P.2d 152 (Kan. 1995)(holding both PCR and RFLP evidence admissible);
People v. Lee, 537 N.W.2d 233 (Mich. App. 1995), appeal denied, 554
N.W.2d 12 (Mich. 1996) (PCR evidence admissible of prosecutor establishes
generally accepted laboratory procedures were followed); State v. Streich,
658 A.2d 38 (Vt. 1995)(adopting Daubert and limiting admissibility to ceil-
ing principle results); and Taylor v. State, 889 P.2d 319 (Okla Crim. App.
1995) (adopting Daubertand admitting DNA evidence without limitation
of ceiling principle).

*Lander & Budowle, DNA Fingerprinting Dispute Laid to Rest, Nature,
Oct 27, 1994, at 735.

11-92



DNA i~ THE COURTROOM § 11:48
are on par with currently practiced standards in the field.”’

§ 11:48 Jurisdictions admitting DNA evidence—
United States v. Bonds: a key decision
admitting DNA

An early and influential case upholding the admission of
DNA evidence was United States v. Bonds.' In Bonds, the
Court of Appeals for the Sixth Circuit approved of the admis-
sion of the RFLP type DNA test results, specifically declin-
ing to remand the case to consider the effect, if any, of the
NRC Report. The court stated:

There is no dispute that the NRC Report exists, but there is
considerable dispute over the significance of its contents. We
acknowledge that several appellate courts have considered the
NRC Report retroactively, asked the parties to brief the signif-
icance of the report, or remanded for consideration of it [cita-
tions omitted]. However, we do not agree with those courts
that have considered the NRC Report retroactively or re-
manded for consideration of it, and we decline to take judicial
notice of an article published a year after defendant’s convic-
tions were handed down.?

The court in Bonds went on to say that the “key is whether
the testimony met the requirements of Federal Rule of Evi-
dence 702 at the time of the district court’s admissibility de-
termination, not whether subsequent events provide evi-
dence that contradicts or calls into question the district
court’s view at the time of its admissibility ruling.”

The Bonds court, although it did not consider the NRC

*'1d. at 738.
[Section 11:48]

"United States v. Bonds, 12 F.3d 540 (6th Cir. 1993), reh’g denied,
1994 U.S. App. LEXIS 3679, aff’g United States v. Yee, 134 F.R.D. 161
(N.D. Ohio 1991).

1d. at 553.

%1d. Taken at face value, this statement is nothing short of remarkable.
In essence, the court is proclaiming that it is irrelevant if the science was
wrong at the time of conviction as the court of appeals’ role is only to
review whether the trial court erred—given what they knew at the time of
trial. Taken to its extreme, that would mean that in a case in which scien-
tific proof of innocence discovered post-conviction that wholly contradicted
the trial evidence would be irrelevant to the reviewing court. While in the
case at bar the result may not have been different, the precedent it cre-
ated is on shakier grounds.

© West, a Thomson business, Rel. 7, 8/2003 11-93



§ 11:48 PsycHoLOGICAL & ScCIENTIFIC EVIDENCE

Report, provided a thorough review of the science as it was
presented in the trial court and employed the four-part test
of Daubert v. Merrell Dow Pharmaceuticals, Inc.* in its
analysis.®

As recommended by the Daubert court, the Sixth Circuit
in Bonds focused on whether the “principles and methodol-
ogy” underlying the testimony are valid and not on “the reli-
ability of the conclusions.” Using this analysis, the Bonds
court concluded that the evidence met the “liberal Rule 702
test adopted by the Supreme Court.” The following is a sum-
mary of the opinion of the Sixth Circuit Court of Appeals.®

Using the “relevant-reliable” approach suggested by Daub-
ert, the court went through each of the four Daubert prongs,
and found the test satisfied.

§ 11:49 Jurisdictions admitting DNA evidence—
United States v. Bonds: a key decision
admitting DNA—Testing of theory or
technique

First, the court held that the technique of DNA testing
could be tested, stating that “the particular technique
employed by the FBI lab, can in fact be tested by comparing
the results generated from one set of samples with the
results reached after repeating the matching and probability
estimate process on control samples.”

The court found that the FBI’s testing methods were
subject to internal proficiency standards and were found to

*Daubert v. Merrell Dow Pharms., Inc., 509 U.S. 579 (1993).

®*The four-part test suggested by Daubert is: (1) whether the theory or
technique can and has been tested; (2) whether the theory or technique
has been subjected to peer review and publication; (3) the known or
potential rate of error in using a particular scientific technique and the
existence and maintenance of standards controlling the technique’s opera-
tion; and (4) whether the theory or technique has been generally accepted
in the particular scientific field. 509 U.S. at 591-593.

12 ¥.3d at 556.
"Id. at 557.

8The Bonds decision is given more extensive analysis, due to the highly
influential nature of the case and the fact that most—if not all—of the
prominent DNA experts on both sides testified in the case.
[Section 11:49]

'Id. at 558.
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be reliable and further that their theories, principles,
methods, and techniques could be tested and have in fact
been tested. The court did note that while the FBI’s profi-
ciency testing program had “serious deficiencies,” such
deficiencies did not affect the reliability of the testing
procedures.

§ 11:50 Jurisdictions admitting DNA evidence—
United States v. Bonds: a key decision
admitting DNA—Peer review

Normally, results of a science in its developing stages will
be published in a peer-review journal once enough scientists
have decided that the results are worthy of publication.
Thus, such publication is considered an important measure
of whether a scientific theory or technique has attained a
threshhold of reliability.

Although very few articles were actually “peer-reviewed
journal” articles, the court found that there were enough
articles published about the FBI’s procedures to enable it to
meet this prong of the analysis. The court also stated that
“[iln addition, the magistrate in this case anticipated
Daubert by concluding that expert testimony from experts
outside the proponents’ lab and acceptance of the proponent’s
writings in professional journals—in essence peer evaluation
or review—were factors to consider in determining general
acceptance and thus admissibility.”

§11:51 Jurisdictions admitting DNA evidence—
United States v. Bonds: a key decision
admitting DNA—Rate of error

The court remarked that it was troubled by the “serious
deficiencies” in the internal proficiency tests that were
conducted to perform a rate of error analysis. Despite this
concern, the court nonetheless concluded that “the error rate
is only one in a list of nonexclusive factors . . . that bear on

. . admissibility.” Thus, the court seemed to be content to
pass on this issue, despite the fact that this issue should be

[Section 11:50]

'1d. at 560.
[Section 11:51]

'Id. at 560.
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much more troubling to the court, since it may suggest that
the test itself is flawed.

§11:52 Jurisdictions admitting DNA evidence—
United States v. Bonds: a key decision
admitting DNA—General acceptance

The final category of reliability, general acceptance, was
changed by the Daubert decision to be one of the inquiries
for the court, rather than the only inquiry." In this rather
lengthy discussion, the court stated:

In examining “general acceptance” and in addressing the par-
ties’ arguments, we are confronted in this case with the ques-
tion of what exactly must be generally accepted: whether only
the theory of DNA profiling needs to be accepted or whether
the FBI’'s methodology for conducting DNA testing need also
to be generally accepted. . . We find that general acceptance
encompasses both.?

What is surprising about this decision is that the court did
not merely re-focus the factors to be considered by a court
concerning novel scientific evidence, but in fact it changed
its own interpretation of the phrase “general acceptance.”
The Bonds court remarked that pre- Daubert cases had
interpreted “general acceptance” to mean that “a substantial
portion of the pertinent scientific community accepts the the-
ory, principles, and methodology underlying scientific
testimony because they are grounded in valid scientific
theory.”

The new interpretation of “general acceptance,” however,
does not require unanimity, or even consensus, within the
scientific community. Rather, the test is one of exclusion,
rather than inclusion. “Only when a theory or procedure
does not have the acceptance of most of the pertinent scien-
tific community, and in fact a substantial part of the scien-

[Section 11:52]

"Likewise, the importance of the “general acceptance” test became
reduced with the adoption of the Daubert standard. Now, it is merely one
factor and need not be actually met to provide acceptance of the science.
For further discussion of this subject see Scheck, DNA and Daubert, 15
Cardozo L Rev 1959 (1993).

219 F.3d at 562.
%1d. at 561.
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tific community disfavors the principle or procedure, will it
not be generally accepted.”™

The court’s holding in Bonds on what constitutes “general
acceptance” is at odds with prior case law in its circuit as
well as with other cases around the country.® Nonetheless,
the court used this standard in the instant case and held
that “the defendants’ experts did not in fact show that the
procedures were not generally accepted; they only showed a
substantial controversy over whether the results produced
were reliable and accurate.” Since the focus—according to
Daubert—was on “principles and methodology” and not on
conclusions, however, the court had little trouble finding
that the general acceptance was met.

The court then moved on to the substance of the defen-
dant’s contentions—namely, whether the statistical prob-
ability estimates were not generally accepted in the scientific
community. The Bonds court held that the issue of the vi-
ability of population substructure was a dispute over the ac-
curacy of the probability results that went to the weight of
the evidence, not to the admissibility of such evidence. It
stated:

The evidence and testimony presented . . . demonstrate that

the DNA evidence was not based on untested or unacceptable

theories or procedures. Because the DNA results were based
on scientifically valid principles and derived from scientifically
valid procedures, it is not dispositive that there are scientists
who vigorously argue that the probability estimates are not
accurate or reliable because of the possibility of ethnic
substructure. The potential of ethnic substructure does not
mean that the theory and procedure used by the FBI are not

“1d. at 562.

5Some courts require a “consensus,” or the absence of public opposition
by “scientists significant either in number or expertise,” as a prerequisite
for “general acceptance.” See People v. Reilly, 196 Cal. App. 3d 1127,
1134-45 (1987); State v. Cauthron, 846 P.2d 502, 505 (Wash. 1993),abro-
gated on other grounds, State v. Copeland, 922 P.2d 1304 (Wash. 1995).

Scheck, DNA and Daubert, 13 Cardozo L Rev 1959, 1960, n.4 (1993).
The Cauthron court went so far as to state that a “trial court’s determina-
tion cannot be sustained, for example, on a mere finding that the record
contains ‘sufficient evidence’ of the reliability of the challenged method.”
846 P.2d at 506.

A more complete discussion of these tests is contained in Chapter 10,
supra.

512 F.3d at 562.
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generally accepted; it means only that there is a dispute over
whether the results are as accurate as they might be and what,
if any, weight the jury should give those results.”

The Bonds decision has been cited and followed by a
number of courts since it was published. The wisdom of the
decision has been questioned by those who believe that the
court’s rush to admit DNA evidence has adversely affected
the quality of the court’s analysis.®

§ 11:53 [Reserved]

§ 11:54 Jurisdictions disallowing or limiting DNA
evidence

Although most jurisdictions have allowed—at least on a
limited basis—forensic DNA results to be admitted at trial,
some courts have expressly disallowed such testimony until
such time as either the court is convinced that the science
meets the Frye standard of acceptability or there is more
uniformity in the opinions of those in the field.

The first court to really question DNA evidence before the
existence of the NRC Report was Massachusetts. Other
states subsequently followed, but primarily after the NRC
Report.

§11:55 Jurisdictions disallowing or limiting DNA
evidence—The early cases

One of the first cases to disallow DNA testing using the
RFLP analysis was State v. Schwartz." In Schwartz, the
Supreme Court of Minnesota first rejected a move to change
the Frye standard to a relevancy standard, stating that
“without this safeguard [of general acceptance], we believe
an undesired element of subjectivity is possible in eviden-
tiary rulings under the relevancy approach. The Frye stan-
dard, on the other hand, facilitates more objective and

1d. at 564-65.

8See, e.g., State v. Moore, 885 P.2d 457 (Mont. 1994), overruled on
other grounds, State v. Gollehon, 906 P.2d 697 (Mont. 1995).
[Section 11:55]

'State v. Schwartz, 447 N.W.2d 422 (Minn. 1989).
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uniform rulings.”

In Schwartz, Minnesota determined, on the basis of the
Frye hearing in which numerous experts testified, that al-
though DNA typing was generally reliable, Cellmark’s
admissions of errors in a proficiency test cast grave doubts
upon the reliability of the laboratory’s testing procedures.
Thus, the court held that:

While we agree with the trial court that forensic DNA typing
has gained general acceptance in the scientific community, we
hold that admissibility of specific test results in a particular
case hinges on the laboratory’s compliance with appropriate
standards and controls, and the availability of their testing
data and results . . . Because the laboratory in this case did
not comport with these guidelines, the test results lack
foundational adequacy and, without more, are thus
inadmissible.?

The Schwartz court made an additional limitation on the
use of population frequency statistics, requiring that “a
limitation on the use of [such evidence] is necessary because
of the danger that such evidence will have a ‘potentially
exaggerated impact on the trier of fact.”

Minnesota has an interesting rule concerning the admis-
sibility of statistical evidence, termed the “Carlson-Boyd-
Kim” trilogy, which precludes experts from expressing an
opinion in terms of statistical probabilities. The reason for
this rule is that “[t]estimony expressing opinions or conclu-
sions in terms of statistical probabilities can make the un-
certain seem all but proven, and suggest, by quantification,
satisfaction of the requirement that guilt be established ‘be-
yond a reasonable doubt.”®

In the case of State v. Alt,® the Minnesota Supreme Court
followed the “Carlson-Boyd-Kim” trilogy and remanded the

1d. at 424.
°1d. at 428.

*Id. at 428, quoting State v. Joon Kyu Kim, 398 N.W.2d 544 (Minn.
1987). Subsequent to Schwartz, the Minnesota legislature enacted a stat-
ute allowing DNA evidence to be admitted, 1989 Minn Stat § 634. Ad-
ditionally, the holding in State v. Alt, 504 N.W.2d 38 (Minn. App. 1993)
appeared to adopt the “ceiling principle” recommended by the NRC Report
and thus, affected the holding of Schwartz.

®State v. Bloom, 516 N.W.2d 159, 164 (Minn. 1994), citing Tribe, Trial
by Mathematics, 84 Harv L. Rev 1329.

SState v. Alt, 505 N.W.2d 72 (Minn. 1993).
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lower court decision, finding that the only DNA frequency
evidence to be admitted at trial is the population frequency
evidence of the individual bands.

In the Bloom case, however, the Minnesota Supreme
Court, in a lengthy and well-researched opinion detailing
the objections to DNA evidence, held that DNA evidence
could be admissible and additionally determined that the
prior limitations on statistical evidence were not necessarily
appropriate for DNA cases. The high court held:

[Flirst, that the National Research Council’s recent adoption
of the conservative, “interim ceiling method” for computation
of the probability that a randomly selected person would have
the same DNA profile as that of a sample of bodily fluids found
at a crime scene justifies the creation of a DNA exception to
the rule against the admission of statistical probability evi-
dence in criminal prosecutions to prove identity; second, that
if the evidentiary foundation provided by the proponent of the
evidence is sufficient, a properly qualified expert may express
the opinion that, to a reasonable degree of scientific certainty,
the defendant is (or is not) the source of the bodily evidence
found at the crime scene.”

Thus, under the Bloom exception, the expert, if the founda-
tion is sufficient, may “give an opinion as to random match
probability using the NRC’s approach to computing that
statistic.”®

The Supreme Judicial Court of Massachusetts, in Com-
monwealth v. Curnin,® also disallowed the admission of DNA
evidence, where the court held that “evidence of DNA testing
was inadmissible because the methods used by Cellmark to
calculate the statistical probability of a random match were
not generally accepted by the relevant scientific

516 N.W.2d at 160. Given the court’s focus in this case on the numer-
ous possible error as well as the difficulty of accurate statistical prob-
ability in DNA testing, the abrupt conclusion the court reaches is difficult
to understand. Nevertheless, the case is replete with discussions of errors
in DNA testing which makes it a helpful primer for those needing to know
where DNA testing can fail.

81d. at 167.

°Commonwealth v. Curnin, 565 N.E.2d 440 (Mass. 1991). Curnin was
substantially overruled by Commonwealth v. Lanigan, 641 N.E.2d 1342
(Mass. 1994)(Lanigan II), where the court held that DNA evidence was
reliable and should be admitted.
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community.”"

§ 11:56 Jurisdictions disallowing or limiting DNA
evidence—Post-1992 NRC Report cases

Following the publication of the 1992 NRC Report, several
courts were concerned enough about DNA testing to preclude
or limit such evidence. One of the first courts to question the
appropriateness of DNA evidence was the California Court
in People v. Barney.' In Barney, the trial court conducted a
“Kelly-Frye” hearing® and determined that “the statistical
significance of a match between a defendant’s DNA and the
DNA in bodily material found at the crime scene . . . does
not satisfy the Kelly-Frye test.”® The Barney court took no-
tice of the appellate court’s decision in People v. Axell* hold-
ing that DNA testing and statistical interpretation met the
Kelly- Frye standard. However, the court in Barney deter-
mined that the new debate ongoing in the scientific field
concerning the value of statistical interpretation needed fur-
ther review.

According to the Kelly-Frye standard, the admissibility of
novel scientific evidence is predicated on the following:

(1) the reliability of the method must be established, usually

by expert testimony, and (2) the witness furnishing such

testimony must be properly qualified as an expert to give an
opinion on the subject. . . Additionally, the proponent of the

°14.
[Section 11:56]

"People v. Barney, 10 Cal. Rptr. 2d 731 (Cal. App. 1992). In 1998, the
Supreme Court of California clarified much of the confusion that has sur-
rounded DNA evidence and held that: (1) the RFLP method of DNA anal-
ysis was generally accepted; and (2) use of the modified ceiling statistical
analysis method was also generally accepted. See People v. Venegas, 954
P.2d 525 (Cal. 1998).

This refers to the California test combining the Frye test with the test
enunciated in People v. Kelly, 130 Cal. Rptr. 144 (Cal. 1976). See People
v. Leahy, 882 P.2d 321 (Cal. 1994). This test is discussed at length in
Chapter 10.

%10 Cal. Rptr. 2d at 732.

“*People v. Axell, 1 Cal. Rptr. 2d 411 (Cal. App. 1991). For the current
view of California law concerning DNA, see People v. Venegas, 954 P.2d
525 (Cal. 1998); and People v. Soto, 981 P.2d 958 (Cal. 1999).
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evidence must demonstrate that correct scientific procedures
were used in the particular case.’

“Reliability,” according to the California courts, is synony-
mous with the concept of “general acceptance.”

The court conducted a de novo review® of whether the sci-
ence met the general acceptance test and found—as have
other courts—that the theory and technique of DNA testing
meets the general acceptance tests, but that the issue of
statistical interpretation poses more difficult problems. The
court thus focused its discussion on this latter problem, lay-
ing out the controversy in a lengthy discussion of each side’s
principles.

The court held that the statistical issues are not a ques-
tion of weight, but of admissibility. Quoting Axell, the court
here stated that “since a match between two DNA samples
means little without data on probability, the calculation of
statistical probability is an integral part of the process and
the underlying method of arriving at that calculation must
pass muster under Kelly/Frye.”” The court further reasoned
that the jury should not be made to weigh the competing
positions on statistical calculation and, in one of the better
reasoned approaches to statistical interpretation and the
honest difficulty it would pose for jurors, concluded:

We would be asking jurors to do what judges carefully avoid—

decide the substantive merits of competing scientific opinions

as to the reliability of a novel method of scientific proof. We

cannot reasonably ask the average juror to decide such arcane
questions as whether genetic substructuring and linkage

%10 Cal. Rptr. at 737 (citations omitted). Whether the proper scientific
procedures were used in the particular case is referred to as the “third
prong” of the Frye analysis and, while not a part of all Frye jurisdictions,
is a part of California’s jurisprudence. As the Barney court stated later in
its opinion, “the third prong of Kelly-Frye is alive and well, and is not
merely a question of weight but is an element of the Kelly-Frye admissibil-
ity determination” Id. at 746. Accord, People v. Venegas, 954 P.2d 525
(Cal. 1998). For a differing opinion, see State v. Mohit, 579 N.Y.S.2d 990
(1992), holding that this third prong goes to the weight, not the admis-
sibility of such evidence.

®Like other courts using a Frye standard, the appellate courts conduct
a de novo review of the evidence and do not employ the abuse of discretion
standard generally used by courts with a relevance or “helpfulness” test.
See Chapter 10, supra, for for discussion of de novo review.

"1d. at 742.
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disequilibrium preclude use of the Hardy-Weinberg equation
and the product rule, when we ourselves have struggled to
grasp these concepts. The results would be predictable. The
jury would simple skip to the bottom line—the only aspect of
the process that is understood—and look at the ultimate
expression of match probability, without competently assess-
ing the reliability of the process by which the laboratory got to
the bottom line. This is an instance in which the scientific
proof is so impenetrable that it would “. . . assume a posture
of mystic infallibility in the eyes of the jury. . . ”®

Thus, holding that the matter is one of admissibility and
not weight, the court analyzed the controversy and concluded
that “the debate that erupted in Science in December 1991°
changed the scientific landscape considerably, and demon-
strates indisputably that there is no general acceptance of
the current process.””

Further, the court in Barney held that unless the proper
scientific procedure was established in each case, the evi-
dence would be inadmissible under Kelly-Frye, although the
nature of the hearing would be limited."” The court in Barney
(and in the companion action) declined to reverse the convic-
tion, however, finding the error to be harmless.

The Barney rationale was upheld in a case that was
decided shortly thereafter, People v. Wallace,"* where the
court held it was an error to admit testimony concerning
DNA evidence, although the court again deemed that the
admission of such evidence was harmless. In the Wallace
case, the Attorney General urged the court to reconsider
Barney, claiming that there are more supporters of DNA
testing and that those supporters are correct. The Wallace
court correctly noted that such an argument misconstrues

®1d. at 742, citing People v. Kelly, 130 Cal. Rptr. 144 (Cal. 1976), and
United States v. Addison, 498 F.2d 741, 744 (D.C. Cir. 1974).

®This reference is to the Lewontin-Hartl and the Chakraborty-Kidd
articles, discussed earlier in the chapter.

"°1d. at 744.

"See also State v. Jobe, 486 N.W.2d 407 (Minn. 1992), where the Min-
nesota court reached a similar holding, requiring only a limited Frye hear-
ing to ensure that the laboratory in question did the testing in compliance
with appropriate standards and controls, but there was no need to re-
challenge the based RFLP testing procedures as a whole, since they had
reached a general acceptance level.

2people v. Wallace, 17 Cal. Rptr. 2d 721 (Cal. App. 1993).
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the issue: “[T]he point is not whether there are more sup-
porters than detractors, or whether . . . the supporters are
right and the detractors are wrong. The point is that there is
disagreement between the two groups, each significant in
both number and expertise. . . 7"

In People v. Venegas' the court of appeals agreed that ge-
netic profiling evidence and statistical probability evidence
are generally admissible, but found that the FBI failed to
perform analysis in accordance with accepted methodology.
As evidenced by these cases, the debate seems to have turned
full circle as scientific questions are resolved and techniques
are refined.

In 1992, the Supreme Judicial Court of Massachusetts is-
sued an opinion in Commonwealth v. Lanigan® which
determined that the current debate concerning population
substructure—as evidenced by the NRC Report—indicated
that the evidence did not meet the Frye standard of
admissibility. The court held:

“[N]either infallibility nor unanimous acceptance of the
principle need be proved to justify its admission in evidence.”
However, the lively, and still very current, dispute described
above regarding the role of population substructure consti-
tutes something much more than a lack of unanimity. We can-
not say that the processes by which Cellmark and the FBI
estimated the frequency of the defendants’ DNA profiles has
found “general acceptance” in the field of population genetics.
Accordingly, evidence of the estimated frequencies of the
defendants’ DNA profiles is not admissible. Because the
frequency estimates are inadmissible, evidence of a match be-
tween profiles is also inadmissible.'®

Although the court did note that they would be inclined to
follow the “ceiling principle” if it had been introduced in the
case at bar, it opined: “The national call for considered, con-
servative approaches to DNA testing, such as the use of ceil-
ing frequencies, and the absence of such an approach in the

14. at 725-26, quoting Barney.
"“People v. Venegas, 954 P.2d 525 (Cal. 1998),.
®Commonwealth v. Lanigan, 596 N.E.2d 311 (Mass. 1992).

®1d. at 162, quoting Commonwealth v. Lykus, 367 Mass. 191, 198
(1975).
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present cases, underscore the wisdom of the motion judge in
excluding the test evidence.”"

This decision was reaffirmed the following year by the
Supreme Judicial Court in Commonwealth v. Daggett," al-
though any error in admission was determined to be
harmless. As stated earlier in the Curnin case, without
statistical certainty, DNA evidence was meaningless. Thus,
noting that Massachusetts still adhered to the Frye test for
admissibility, the court pointed out that the failure of the
DNA testing at hand was still in the significance of the
statistical frequency and should be inadmissible. As the court
stated, “[t]he point is not that this court should require a nu-
merical frequency, but that the scientific community clearly
does. If the relevant scientific community generally accepted
some nonnumerical expression of statistical frequency, then
this court would likely accept it as well.”

Massachusetts subsequently followed the national trend of
admitting DNA evidence when it held, in Commonwealth v.
Lanigan,” that the reliability of the process had been
established and the evidence of the probability of a DNA
match had been properly admitted.

Perhaps the most scientifically detailed opinion to date to
disallow DNA testing evidence is State v. Bible.*® The Bible
case, like other cases disallowing DNA evidence, used a de
novo standard of review under Frye to determine whether
the expert testimony is generally accepted in the scientific
community.?'

The Bible decision is an important review of the law
concerning the appropriate standard for cases involving
novel scientific evidence, aptly remarking that “ Frye helps
us determine whether new scientific principles are ready for

"1d. at 163-64.

®Commonwealth v. Daggett, 622 N.E.2d 272 (Mass. 1993)(plurality
opinion).

®Commonwealth v. Lanigan, 641 N.E.2d 1342 (Mass. 1994)(Lanigan
1D).

*%State v. Bible, 858 P.2d 1152 (Ariz. 1993), cert. denied, 511 U.S. 1046
(1994). For an in-depth analysis of the Bible case, see Note, State v. Bible:
The Admissibility of Forensic DNA Profiling and Statistical Probability
Evidence in Arizona Criminal Proceedings, 26 Ariz St LJ 593 (1994).

21858 P.2d at 1181, citing to Barney, Vandebogart, and Cauthron, all
discussed at length in this section.
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the courtroom and, conversely, whether the courtroom is
ready for new scientific principles.”?

In Bible, the court declined to adopt a different standard
than Frye, although noting that it believed the evidence
would be inadmissible—in its opinion—even under the Daub-
ert standard.?® The court’s opinion on the scientific evidence
and the role of the Frye standard is worth repeating:

It is impossible for our system of justice to ignore scientific

and technological advances. Nevertheless, scientific evidence

is “a source of particular judicial caution.” [citation omitted].

“Because, ‘science’ is often accepted in our society as synony-

mous with truth, there is a substantial risk of overweighing

by the jury.” Morris K. Udall, et al., Arizona Practice—Law of

Evidence sec. 102, at 212 (3d ed. 1991). Similarly, because nei-

ther judge nor jury may be able to separate “junk science”

from good science, Frye helps guarantee “that reliability will
be assessed by those in the best position to do so: members of
the relevant scientific field who can dispassionately study and
test the new theory.” [citation omitted]. Frye helps protect
courts from unproven, and potentially erroneous and mislead-
ing, scientific theory “until a pool of experts is available to
evaluate it in court.” 1 John W. Strong, et al., McCormick on
Evidence sec. 203, at 873 (4th ed. 1992).2

With the above caveats in mind, the court went on to
analyze the evidence to determine whether DNA testing evi-
dence met the Frye standard for general admissibility

The Bible court, like other courts, found that there was no
significant scientific controversy over Cellmark’s analysis of
DNA fragments and its method for declaring a match. But,
like numerous other courts, the calculation of a the prob-
ability of a random match troubled the court.

The court focused on three concerns: whether the database
from which the statistical calculations were to be made was
a truly random sampling; whether the DNA segments tested
were actually in linkage equilibrium; and whether the

214. at 1181.

®The court did indicate that it might be amenable to changing its stan-
dard to a different one, but that DNA proved a particularly bad subject on
which to create such a change.

21d. at 1181.
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population engages in truly random mating, such that the
Hardy-Weinberg equilibrium is established.?

A point troubling to this court—and generally not men-
tioned by other courts—was that not only did a larger per-
centage of scientist disapprove than approve of the forensic
use of DNA testing, but that “the ratio of critics to support-
ers is higher among scientists whose work is better known
in the field of population genetics.”*®

Thus, based upon the “bitter dispute” ongoing among
scientists concerning the statistical probability of calcula-
tions used by Cellmark and the fact that several other
courts® also found a lack of general acceptance on that point,
the Arizona Supreme Court held that the “Cellmark method
of deriving the random match probability figures is not gen-
erally accepted in the relevant scientific community.”?® The
court determined the probability calculations were flawed in
three ways: “(1) they are impermissibly based on the dis
puted assumptions of linkage equilibrium; (2) the database
relied on is of disputed statistical validity; and (3) the
database relied wupon is not in Hardy-Weinberg
equilibrium.”*®

The court determined error had been committed in the
case by the admission of such evidence, although noting that
it was difficult to term the judge’s ruling erroneous, in light
of the fact that most of the dispute over DNA occurred after
the trial court’s ruling. The conviction, however, was not
dismissed, since the court found that the quantum of evi-
dence against the defendant was overwhelming and thus
any error was harmless.

As a final note, the court acknowledged that while some
courts found that without statistical interpretation of the
meaning of a match between two DNA profiles, DNA
testimony is meaningless, other courts “uncoupled” the
statistical evidence from the match evidence. Thus, testimony
could conceivably be admissible to establish—without
statistical evidence—that the sample found at the crime

%14. at 1185-86.

%71d. at 1188, citing inter alia Thompson & Ford, DNA Testing: Debate
Update, 28 Trial 52, 58 (Apr. 1992).

Those other decisions are reviewed in this section.
214. at 1188.
2pq.
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scene could have come from the defendant (or victim, if that
was the case). The court, however, did not express any
opinion on whether such evidence would be admissible in
another case.

Curiously, unlike most other cases that were published af-
ter the NRC Report, the Bible decision makes no mention of
the viability of the ceiling principle or its application to the
case in question.*

In State v. Cauthron,®' the defendant was accused and
convicted on seven counts of first-degree rape, relating to a
series of rapes that had occurred—with an identifiable modus
operandi —over a two year period. Five of the semen samples
of the seven cases in which semen was recovered were
matched to the defendant’s DNA sample. Additionally, there
was a rare enzyme found in the defendant’s blood that was
also found in the semen and was present in less than one
percent of the population.

The Supreme Court of Washington accepted the case on
certification from the lower court and conducted a review of
the case according to the Frye standard. The Cauthron court
did not confine itself to reviewing just the lower court’s deci-
sion for error, but rather reviewed the “record, available
literature of law reviews and other journals, and the cases of
other jurisdictions.” In Cauthron, as in many other signifi-
cant DNA cases, the trial court had heard several days of
hearings, with thousands of pages of transcripts as well as
extensive briefs.

The Supreme Court of Washington followed the lead of
Massachusetts in deciding to disallow evidence of the RFLP
type of DNA testing. The NRC Report came out after the
court heard oral argument, but before the court issued its

®The court’s citation to the Vandebogart, Cauthron, and Barney cases
would suggest that it was aware of the ceiling principle. In 1996, the
Washington Supreme Court, in State v. Copeland, 922 P.2d 1304 (Wash.
1996), held that DNA evidence was admissible and there was no need to
use the ceiling principle. So too, the Arizona Supreme Court upheld the
admission of DNA evidence without the use of any ceiling principles. See
State v. Boles, 933 P.2d 1197 (Ariz. 1997).

#1State v. Cauthron, 846 P.2d 502, 505 (Wash. 1993), abrogated on
other grounds, State v. Copeland, 922 P.2d 1304 (Wash. 1995).

#14. at 506. Significantly, the Supreme Court of Washington also
undertakes a Frye determination de novo, and not under an abuse of
discretion standard. Id. at 507, n.4.
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opinion. Accordingly, the court requested additional briefing
on the applicability of the Report.*

The court in Cauthron conducted a complete analysis of
the Frye standard of admissibility, noting that Washington
was disinclined to accept a newer, more liberal test and stat-
ing that “the court is less inclined to admit evidence which is
still disputed in the scientific community [citations omitted].
Thus, in making the initial determination to allow novel sci-
entific evidence, we do not examine its reliability, but instead
focus on whether it is generally accepted in the scientific
community.”**

The court noted that the DNA commentary had identified
a variety of potential problems with RFLP tests performed
on forensic samples: contamination of the sample; degrada-
tion of the sample due to the passage of time; partial diges-
tion of the fragments by the restriction enzyme; cuts by the
enzyme in too many places; cross-contamination and human
error in the laboratory.*

These potential problems with DNA testing did not trouble
the court in their Frye analysis. Rather, these were the types
of problems that the court should properly let the two sides
introduce expert testimony about before the jury and ask the
fact-finder to resolve the dispute. These issues were not
whether the science of DNA and the method of testing were
generally accepted, but rather whether there were errors
that occurred in this testing procedure of which the jury
should be apprised. Specifically challenged were the pro-
cesses used by the Cellmark laboratory and whether the
autorads were inconclusive.

%3This court, as well as the Supreme Court of New Mexico in State v.
Anderson, 881 P.2d 29 (N.M. 1994), unlike the Sixth Circuit in United
States v. Bonds, 12 F.3d 540 (6th Cir. 1993), was more willing to consider
the importance and impact of the NRC Report on the viability of the
defendant’s conviction.

%846 P.2d at 505 n.2. Like the Supreme Court of New Hampshire in
State v. Vandebogart, the Washington court focused its Frye analysis only
on (1) whether the theory of the DNA forensic testing is generally ac-
cepted and can produce reliable results, and (2) whether the technique of
forensic DNA testing is generally accepted in the scientific community.

%846 P.2d at 511, citing Thompson & Ford, DNA Typing: Acceptance
and Weight of the New Genetic Identification Tests, 75 Va L Rev 45, 93-
95; and Hoeffel, Note, The Dark Side of DNA Profiling: Unreliable Scien-
tific Evidence Meets the Criminal Defendant, 42 Stan L Rev 465, 493
(1989-90).
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What the court did become troubled over, nonetheless, was
the statistical evidence that the prosecution wished to
introduce into its case. The defendant challenged the evi-
dence on two fronts: first, whether testimony that the DNA
taken from the crime scene matched the DNA taken from
the defendant; and second, whether the statistical evidence
presented at the hearing was invalid.*

The court discussed each of these challenges thoroughly.
Correctly, it noted that the probes used in RFLP must actu-
ally detect sites that are polymorphic (variable in individu-
als) and not monomorphic (the same in all individuals), or
else the concept of “match” means nothing. For example, if
the probes were detecting the genes for legs, eyes, arms, and
mouth, all DNA tests would match, as if they came from the
same person.

Additionally, once the polymorphic aspect of the DNA is
established, then the proponent of the evidence must estab-
lish that the alleles tested are each independent. That is,
that there is no relationship among the various alleles (such
as hair color and eye color, which are not independent genes).
This issue, referred to as the “linkage equilibrium” problem,
proved to the court to be a difficult issue.*” “It has not been
sufficiently established that the various probes used detect
independent alleles. Various scientists have raised concerns
that the databases used do not adequately address the
problem of population substructures.”®

The other problem found by the court was the “Hardy-
Weinberg equilibrium” assumption—that statistical calcula-
tions are based on a truly random population which mates
randomly and mixes the gene pool evenly.* The court noted
that “[o]ur decision rests on the existence of a controversy,
not on its resolution.”® In so noting, the court quoted from
NRC Report:

Substantial controversy has arisen concerning the methods for

estimating the population frequencies of specific DNA typing
patterns. Questions have been raised about the adequacy of

%846 P.2d at 512.

$"This problem is discussed at length at § 11:27.

%8846 P.2d at 513.

%This concept is discussed at length at § 11:28, supra.
“1d. at 514.
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the population databases on which frequency estimates are
based and about the role of racial and ethnic origin in
frequency estimation.*'

In addressing these concerns, the Cauthron court quoted
from various scientific publications which confirmed the ex-
istence of such problems,** and cited a variety of legal
publications also reflecting such concerns.*®

In the case at issue, the expert had not used any prob-
ability statistics. Rather, the prosecution experts testified
that the defendant’s DNA “matched” the semen samples
taken from the victims and that the DNA could not have
come from anyone else on earth.

The Cauthron court disapproved of such testimony, stat-
ing that to permit the expert to testify about a match without
explaining what that means is a meaningless exercise. This
is also the view taken by the Massachusetts court in the
Curnin*® case, the Alabama Court in Perry v. State,* the
California court in People v. Barney,* the Oklahoma court in
Taylor v. State,*” and the NRC Report. “Testi mony of a
match in DNA samples, without the statistical background
or probability estimates, is neither based on a generally ac-
cepted scientific theory nor helpful to the trier of fact.”*®

The court then held that it was dissatisfied by the
Cellmark handling of the evidence, especially with regard to

*'1d. at 514, quoting from the NRC Report at 74-75.

*2See, e.g., Eric S. Lander, Population Genetic Considerations in the
Forensic Use of DNA Typing, 32 Banbury Report: DNA Technology and
Forensic Science 143 (Jack Ballantyne et al, eds 1989); Lewontin & Hartl,
Population Genetics in Forensic DNA Typing, 254 Science 1745 (1991).
Lander has since changed his position, see Lander & Budowle, DNA
Fingerprinting Dispute Laid to Rest, Nature, Oct 27, 1994, at 735,
discussed supra at § 11:34.

*3The articles cited were: Lempert, Some Caveats Concerning DNA as
Criminal Identification Evidence: With Thanks to the Revered Bayes, 13
Cardozo L Rev 303 (1992); Saks & Koehler, What DNA “Fingerprinting”
Can Teach the Law About the Rest of Forensic Science, 13 Cardozo L Rev
361 (1991).

“Commonwealth v. Curnin, 565 N.E.2d 440 (Mass. 1991).
“Perry v. State, 586 So. 2d 242 (Ala. 1991).

*Ppeople v. Barney, 10 Cal. Rptr. 2d 731, 745 (Cal. App. 1992). But see
People v. Venegas, 954 P.2d 525 (Cal. 1998)

*Taylor v. State, 889 P.2d 319, 337 (Okla. Crim. App. 1995).
8846 P.2d at 516.
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the statistical database. Citing the recommendations that
had been made by the NRC Report with regard to collecting
databases, and for estimating population frequencies, the
court reversed the defendant’s conviction. On remand, the
court instructed the trial court to “take additional expert
testimony to determine if the empirical evidence utilized by
Cellmark is valid under the criteria set for by the Commit-
tee* prior to allowing an expert to testify about the results.”

Thus, the court’s holding is that “RFLP testing is
admissible. However, we conclude that it was error to admit
the testimony of a ‘match’ since it was not accompanied by
valid probability statistics.”"

The State of Connecticut reversed a conviction based in
part on DNA evidence in the recent case of State v. Sivri.*
The court there, recognizing the effect of the NRC Report,
remarked that the Report had “significantly changed the sci-
entific landscape.”®

In Sivri, the defendant was arrested for the murder of a
masseuse/prostitute, whose body was never recovered, al-
though there were large blood stains at the defendant’s home
and a substantial amount of evidence pointing to fatal foul
play by the defendant.*

Since the body was never recovered, the blood stains in
question were compared to the blood of the victim’s parents
to arrive at a probability that the blood in question was
someone’s other than the victim.*

According the evidence put on by the prosecution, the
Caucasian database used by Cellmark had samples from 300
people, taken from a Red Cross blood band in Delaware. For
each of the three alleles tested, the database was consulted

“9This refers to the NRC Report recommendations.
%0846 P.2d at 517.

*'1d. at 518.

*2State v. Sivri, 646 A.2d 169 (Conn. 1994).

*1d. at 191.

%This case, however, is extremely troubling from a legal and factual
perspective. The dissents of the Chief Justice and another Justice bear
reading and highlight the difficulty in discerning between circumstantial
evidence and speculation.

55Calculating this type of probability is obviously different from calculat-
ing the probability of a match of a known DNA sample, as is typical in
most cases.
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to determine the probability that a match would have oc-
curred coincidentally. Thus, six separate probabilities were
created—three representing the match with the mother’s
DNA, three representing the match with the father’s.

Next, the expert testified that using the product rule,* the
probabilities are multiplied together for each parent. Thus,
the resulting probability concerning the mother was that one
in 1400 unrelated persons would have the same alleles and
one in 26,000 for the father.

On defense, Dr. Laurence Mueller of the University of Cal-
ifornia at Irvine® testified about the problems with linkage
equilibrium as well as the problems with the Cellmark
database.®®

In Sivri, the Supreme Court of Connecticut discussed the
problems of DNA that had been raised by the defense and
subsequent to conviction, recognized by the NRC Report.*
The Connecticut court also cited to the decisions of other
courts, including Massachusetts,”® Arizona,®” New Hamp-
shire,’* Washington,®® the District of Columbia,® and
California.®

Citing to the NRC Report, as well as other decisions from
other jurisdictions, the court addressed three issues. First,
the Sivri court remarked that the Report had fully endorsed

%The product rule is explained at length § 11:24, supra.

*Dr. Mueller testified repeatedly throughout the country on the issue
of problems with linkage equilibrium and Hardy-Weinberg equilibrium.

%8Dr. Mueller conceded, however, that the issue of the Hardy-Weinberg
equilibrium would be irrelevant in this case. 646 A.2d at 191, n35.

%9As with other cases, such as Bonds and Anderson discussed supra,
the NRC Report was issued after the trial court took evidence. Connecti-
cut, like many other courts, took notice of the NRC Report in their
decision. To date, the only court to disregard the NRC Report intention-
ally is the Bonds decision in the Sixth Circuit.

®Commonwealth v. Lanigan, 596 N.E.2d 311 (Mass. 1992).

51State v. Bible, 856 P.2d 1152 (Ariz. 1993), cert. denied, 511 U.S. 1046
(1994).

2State v. Vandebogart, 616 A.2d 483 (N.H. 1992).

BState v. Cauthron, 846 P.2d 502, 505 (Wash. 1993), abrogated on
other grounds, State v. Copeland, 922 P.2d 1304 (Wash. 1995).

54United States v. Porter, 618 A.2d 629 (D.C. 1992).

%Ppeople v. Barney, 10 Cal. Rptr. 2d 731 (Cal. App. 1992); People v.
Wallace, 17 Cal. Rptr. 2d 721 (Cal. App. 1993).
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the DNA typing technology and indicated that the scientists
were uniformly in accord about the procedures.

Second, the NRC Report acknowledged that there was a
“substantial controversy” concerning the methods for
estimating the population frequency and that there were
questions about the role of racial and ethnic origin in
frequency estimation. Third, the Sivri court stated that the
Report “recommended that courts admit into evidence
population frequency calculations, but it set out various
recommended criteria for the admission of this evidence,
including the reliance on conservative population frequency
estimates, and the use of a ceiling principle, which is a
method of estimating probabilities that attempts to account
for population substructures.”®

These problems had led some courts, including Mas-
sachusetts, California and Arizona to hold that the popula-
tion frequency evidence did not meet the Frye standard and
was therefore inadmissible. Other courts, such as Washing-
ton, the District of Columbia and New Hampshire, took a
less rigid view, remanding the case to permit the trial court
to determine whether the ceiling principles suggested do, in
fact, meet the Frye standard of admissibility.

Thus, the Connecticut court remanded the case to the trial
court for further consideration and held that

if this issue [population substructure and the ceiling principle]

again becomes relevant, the trial court should consider the

conclusions and recommendations of the Committee report
and any other relevant evidence, including expert testimony,
and determine whether the probability calculations sought to
be introduced conform to the criteria set out in the Committee
report, or if not, whether the evidence nevertheless passes ap-

propriate scientific evidence standards under the circum-
stances of this case.?’

As mentioned in the analysis of the Sivri case, there are
other jurisdictions that have remanded the case to the trial
court for consideration.

One of those cases was State v. Vandebogart,®® in which
the Supreme Court of New Hampshire elected to keep a two-
prong Frye test. The court noted that although many had

%646 A.2d at 192.
1d.
83tate v. Vandebogart, 616 A.2d 483 (N.H. 1992).
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criticized Frye, there were legitimate reasons to adhere to
such a test. First, it “permits disputes concerning scientific
validity to be resolved by the relevant scientific community,”
second, it “ensures that a minimal reserve of experts exist
who can critically examine the validity of a scientific deter-
mination in a particular case,” and third it “spares courts
from the time-consuming and difficult task of repeatedly as-
sessing the validity of innovative scientific techniques” and
fourth, it “promotes a degree of uniformity of decision.”®

Like the Supreme Court of Washington in Cauthron,
discussed above, New Hampshire likewise conducted a
review de novo of the novel scientific evidence in the case.
“Whether a scientific theory and the technique used to imple-
ment it are generally accepted does not vary according to the
circumstances of each case, and thus the determination of
general acceptance is not a matter to be left to each trial
judge’s individual discretion.””

The court in New Hampshire, like all other jurisdictions,
found that the DNA profiling theory and procedures for
declaring a match were generally accepted as reliable. Citing
the NRC Report, however, the court determined that there
was no general acceptance of the population frequency
calculation. It stated that the “most important question
underlying the validity of using the product rule is whether
significant population substructure exists.””"

The court determined that, given the conflicting expert
testimony at the Frye hearing as well as the NRC’s recogni-
tion of the debate, the evidence concerning population
frequency did not meet the general acceptance standard:
“We conclude that the FBI’'s method for estimating popula-
tion frequencies, which relies on the product rule, has not
found general acceptance in the field of population genetics.””

Because the New Hampshire court considered a match
without statistical evidence “meaningless,” it found that evi-
dence of a match would not be admissible unless ac-
companied by a population frequency estimate that has been
produced from a generally accepted method.

®91d. at 489, citing a variety of state and federal opinions.

616 A.2d at 491, citing Reed v. State, 391 A.2d 364 (Md. 1978).
7616 A.2d at 493.

1d.
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The Vandebogart court did discuss the recognition of the
ceiling principle in DNA testing and, on remand, suggested
that the State may be able to demonstrate that there is gen-
eral acceptance of that principle which would permit the
admission of DNA testimony.

There are other cases that have disallowed DNA testing,
although they have not received as much attention as have
those discussed above. One is the Nebraska Supreme Court
case of State v. Houser.” In that case, the court found that
the State did not produce evidence establishing that
Lifecodes Laboratory had appropriate written protocol or
that the proper protocol had been followed in the instant
case. Additionally, the court found that there was insuf-
ficient evidence in the trial court to establish the accuracy of
the probability testimony in question.

Finally, the trial court’s failure to weigh the probability
value against any prejudicial effect further contributed to
error. The defendant’s conviction was reversed and the case
was remanded.

§11:57 Jurisdictions disallowing or limiting DNA
evidence—Post-1996 NRC II Report cases:
toward uniform admissibility of DNA
evidence

The science of DNA fingerprinting changes rapidly. As the
science has changed, so have the courts’ decisions on whether
to admit expert testimony. Following the 1992 NRC Report,
a number of courts embraced the ceiling principle and modi-
fied ceiling principle recommended by the Report. Since that
time, however, scientists appear to have reached agreement
that the product rule provides a more accurate analysis and
that there is no need to use the ceiling principle.

Following the publication of the 1992 Report, the National
Research Council formed a new committee to update and
clarify principles concerning population genetics and
statistics as used with DNA evidence. According to the 1996
Report, it is not necessary to apply the ceiling principle or
modified ceiling principle: “The abundance of data in differ-
ent ethnic groups within the major races and the genetically
and statistically sound methods recommended in this report

State v. Houser, 490 N.W.2d 168 (Neb. 1992).
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imply that the ceiling prinicple and the interim ceiling
principle are unnecessary.”

This change in position has been recognized by a number
of Courts across the country and will likely become even
more widespread barring another change in the science.?

In State v. Copeland,® the Supreme Court of Washington,
sitting en banc, revisited the issue of the admissibility of
DNA evidence. This time, unlike its holding in State v.
Cauthron,* the Washington Supreme Court did not require
the proponent of DNA evidence to use the modified ceiling
principle. In its lengthy and well-reasoned opinion, the court
held that there was no reason to continue to require use of
the modified ceiling principle. The court stated:

Although at one time a significant dispute existed among
qualified scientists [concerning the product rule], from the
present vantage point we are able to say that the significant
dispute was short-lived. Cauthron was decided while the
dispute raged; since that time additional empirical studies
have been conducted, the FBI has collected data from around
the world, and one of the most vociferous opponents of use of
the product rule has joined with an FBI scientist in declaring
that the DNA wars are over.®

Since scientists are in general agreement about the ac-
ceptibility of the product rule in the use of DNA evidence, it
is likely that the vast majority of courts will soon follow the
lead of the scientists.

In March, 1998, the Supreme Court of Arizona, sitting en

[Section 11:57]

"National Research Council, Committee on DNA Forensic Science: An
Update, the Evaluation of Forensic DNA Evidence, 162 (1996).

2See, e.g., State v. Johnson, 922 P.2d 294 (Ariz. 1996). See also People
v. Soto, 981 P.2d 958, 976 (Cal. 1999) (upholding the use of the unmodi-
fied product rule and collecting cases from various jurisdictions in agree-
ment); Clark v. State, 679 So. 2d 321 (Fla. App. 1996); People v. Dalcollo,
669 N.E.2d 378 (Ill. App. 1996), appeal denied, 675 N.E.2d 635 (I11. 1996);
State v. Kinder, 942 S.W.2d 313 (Mo. 1996), cert. denied, 118 S. Ct. 149
(1997); State v. Marcus, 683 A.2d 221 (N.J. Super. 1996); Commonwealth
v. Blasioli, 713 A.2d 1117 (Pa. 1998)(citing this Treatise); State v. Morel,
676 A.2d 1347, 1353 (R.I. 1996); and State v. Jones, 922 P.2d 806 (Wash.
1996).

3State v. Copeland, 922 P.2d 1304 (Wash. 1996).
*State v. Cauthron, 846 P.2d 502 (Wash. 1993).
Copeland, 922 P.2d at 1318.
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banc, decided that PCR testing was admissible, after finding
that it met the Frye standard of scientific admissibility.® The
court noted that both other states had approved the use of
PCR testing and stated that “[t]he overwhelming consensus
among scientists is that so long as proper procedures are fol-
lowed, the results should be reliable.”” Arizona is not alone
in its acceptance of either the PCR method of testing DNA
or the admissibility of DNA evidence without use of the ceil-
ing principles. In State v. Stills,® the Supreme Court of New
Mexico approved of the method in 1998, quoting a commenta-
tor who stated that “PCR analysis has received overwhelm-
ing acceptance in the scientific community and the courts.”
A number of courts, both state and federal, have held PCR
evidence admissible."

®State v. Tankersley, 956 P.2d 486 (Ariz. 1998).

Id. at 492, citing the 1996 NRC Report at 23 and the 1992 NRC Report
at 145-46.

8State v. Stills, 957 P.2d 51 (N.M. 1998).

°Id. at 57, quoting George Bundy Smith & Janet A. Gordon, The Admis-
sion of DNA Evidence in State and Federal Court, 65 Fordham L Rev
2465, 2470 (1997).

1OSee, e.g., State v. Burke, 2000 ND 25, 606 N.W.2d 108 (N.D. 2000);
Brodine v. State, 936 P.2d 545 (Alaska App. 1997); State v. Butterfield,
2001 UT 59, 2001 WL 765821 *9 (Utah 2001); Campbell v. State, 910
S.W.2d 475 (Tex. Crim. App. 1995); State v. Isley, 936 P.2d 275 (Kan.
1997); People v. Pope, 672 N.E.2d 1321 (Ill. App. 1997), appeal denied, 677
N.E.2d 970 (Il1l. 1997); Com. v. Rosier, 425 Mass. 807, 685 N.E.2d 739
(1997); Bolin v. State, 960 P.2d 784 (Nev. 1998), cert. denied, 525 U.S.
1179 (1999); State v. Harvey, 699 A.2d 596 (N.J. 1997); Commonwealth v.
Blasioli, 713 A.2d 1117 (Pa. 1998) (citing this treatise); State v. Begley,
956 S.W.2d 471 (Tenn. 1997);State v. Russell, 882 P.2d 747 (Wash. 1995),
cert. denied, 514 U.S. 1129 (1995); United States v. Beasley, 102 F.3d
1440 (8th Cir. 1996), cert. denied, 117 S. Ct. 1856 (1997); United States v.
Hicks, 103 F.3d 837 (9th Cir. 1996), cert. denied, 117 S. Ct. 1483 (1997);
United States v. Lowe, 954 F. Supp 401 (D. Mass 1990),aff’d on that
ground, 145 F.3d 45 (1st Cir. 1998), cert. denied, 119 S. Ct. 270 (1998)
(the district court opinion provides an extensive overview of judicial deci-
sions recognizing RFLP, PCR, and DQ Alpha testing as reliable and gen-
erally accepted within the scientific community); State v. Brown, 949
S.W.2d 639, 641 (Mo. Ct. App. E.D. 1997); State v. Kinder, 942 S.W.2d
313, 326-28 (Mo. 1996)(en banc). United States v. Gaines, 979 F. Supp.
1429 (S.D. Fla. 1997); People v. Wright, 72 Cal. Rptr. 2d 246 (Cal. App.
1998)(review denied); Ingram v. State, 699 N.E.2d 261 (Ind. 1998); Watts
v. State, 1999 WL 33867 (Miss. 1999); State v. Jackson, 582 N.W.2d 317
(Neb. 1998); State v. Roberts, 142 Wash. 2d 471, 14 P.3d 713 (2000); State
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The Supreme Court of Colorado, sitting en banc, issued an
important decision discussing the admissibility of PCR test-
ing in People v. Schreck." The defendant in Shreck was
charged with sexual assault and other offenses and filed a
motion to exclude certain DNA evidence, which was granted
by the trial court. The Supreme Court of Colorado, at the
prosecution’s request, granted an interlocutory appeal. In
this case, the DNA was tested using the PCR method of
amplification and the short tandem repeats (“STR”) method,
which reveals length difference between chromosomes on dif-
ferent people with the same base pair sequence.' The court
stated that “[t]here are thirteen locations at which the
number of STRs are known to vary from person to person.
Thus, if all thirteen locations of the known and questioned
sample are identical, a match is considered to be made.”"®

The Supreme Court held that this form of PCR testing, us-
ing STRs, to be reliable and admissible. The court also found
that the “multiplex” system of testing, which tests several
loci simultaneously, was also sufficiently reliable to warrant
such admission.™

In 2001, the Supreme Court of Washington, sitting en
banc, decided that the PCR technique was reliable and
properly admissible, where the tests involved the DQ-alpha,
polymarker, and D1S80 systems.” In making this decision,
the court concluded that aFrye hearing on the admissibility
of these systems was unnecessary, since such systems were
not substantially different from the DQ-alpha test (which

v. Stills, 957 P.2d 51 (N.M. 1998); Wood v. State, 1998 OK CR 19, 959
P.2d 1, 11 (Okla. Crim. App. 1998); Wood v. State, 959 P.2d 1 (Okla. App.
1998); State v. Lyons, 924 P.2d 802 (Or. 1996).

"People v. Shreck, 22 P.3d 68, 90 A.L.R.5th 765 (Colo. 2001). This deci-
sion is also important in that it changed the standard of admissibility for
scientific evidence. See Chapters One and Ten, discussing this issue.

214, at 71.
814,

“Id. at 80. For further reading on multiplex systems, see JOHN M.
BUTLER, FORENSIC DNA TYPING, 61-62 (Academic Press, 2001).

“See State v. Gore, 143 Wash. 2d 288, 21 P.3d 262 (2001). The
Washington Supreme Court has approved of the use of PCR testing of
DNA. See State v. Roberts, 142 Wash. 2d 471, 14 P.3d 713, 741 (2000);
State v. Gentry, 125 Wash. 2d 570, 888 P.2d 1105 (1995); and State v.
Russell, 125 Wash. 2d 24, 882 P.2d 747 (1994).

© West, a Thomson business, Rel. 7, 8/2003 11-119



§ 11:57 PsycHoLOGICAL & ScCIENTIFIC EVIDENCE

was accepted by the Washington Court in 1994 ) and were
generally accepted in the field.” For example, the polymarker
system, one witness testified, was the “identical methodol-
ogy” to DQ-alpha, but tests six different genes instead of
one.” Testing which uses the D1S80 locus involves accept-
able techniques of PCR (amplification) and RFLP (using gels
and an electric current). The court noted that these testing
techniques (amplification and the use of gels with electric
currents to produce bands) are widely accepted and have
been held admissible in numerous Washington cases.™

The Gore court also determined, in keeping with most
other jurisdictions, that the product rule for calculating prob-
abilities of a random match of a genetic profile in the human
population was generally accepted in the scientific com-
munity and was admissible when using PCR-based systems.?

Several courts have also followed the NRC II report and
have eliminated the use of the any ceiling principles, decid-
ing that the product rule provides a proper basis for statisti-
cal analysis.?*

§11:58 Statutory guidance

Since 1990, a number of states have enacted statutes
governing the admissibility of DNA evidence, and it is likely
that more states will follow.

Virginia enacted a statute in 1990 providing that DNA
testing “shall be deemed to be a reliable scientific technique

®3ee State v. Russell, 125 Wash. 2d 24, 882 P.2d 747 (1994).
"Gore, 21 P.3d at 272.

B14.

®I4. at 272-73.

214, at 275.

AState v. Gore, 143 Wash. 2d 288, 21 P.3d 262 (2001); People v. Pope,
672 N.E.2d 1321 (Ill. App. 1996), appeal denied, 677 N.E.2d 970 (Ill.
1997); Armstead v. State, 673 A.2d 221 (Md. 1996); Com. v. Rosier, 425
Mass. 807, 685 N.E.2d 739 (1997); State v. Kinder, 942 S.W.2d 313 (Mo.
1997), cert. denied, 118 S. Ct. 149 (1997); People v. Freeman, 571 N.W.2d
276 (Neb. 1997); Bolin v. State, 960 P.2d 784 (Nev. 1998), cert. denied,
525 U.S. 1179 (1999); State v. Harvey, 699 A.2d 596 (N.J. 1997); Com-
monwealth v. Blasioli, 713 A.2d 1117 (Pa. 1998)(citing this treatise);
Hepner v. State, 966 S.W.2d 153 (Tex. App. 1998) (holding the admission
of random match probability harmless); State v. Copeland, 922 P.2d 1304
(Wash. 1996). The California Supreme Court, in People v. Soto, 981 P.2d
958(Cal. 1999), recently upheld the use of the unmodified product rule.
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and the evidence of a DNA profile comparison may be admit-
ted to prove or disprove the identity of any person.” This
statute was upheld against constitutional challenges in
Satcher v. Commonwealth.?

Maryland?® followed suit by enacting a similar statute in
1991, as did Minnesota,* Washington,® and Louisiana® in
1992.

In the last few years, more states have also enacted DNA
legislation, in order to simplify the process of admission of
such testimony into court.’

IV. SOME CRITICAL THOUGHTS ON DNA
EVIDENCE

§11:59 New technology; new questions

Forensic DNA evidence relies upon a combination of mod-
ern science and technology, with new insights creating new
methods. Along with this rapid development, however, comes
the risk of new questions concerning the validity of both the
scientific method and the technical methodology.

One newer development in forensic DNA has been the use
of automated equipment to analyze short tandem repeats
(STRs)." However, when this new methodology has been chal-

[Section 11:58]
"Wa Code § 19.2-270.5.

2Satcher v. Commonwealth, 421 S.E.2d 821 (Va. 1992), cert. denied,
507 U.S. 733 (1993), rev’d in part on other grounds, Satcher v. Pruett, 126
F.3d 561 (4th Cir. 1997).

8Md Cts & Jud Proc Code § 10-915.

*Minn Stat §§ 634.25, 634.26.

5Wash Rev Code §§ 43.43.752 through 43.43.758.

®La Rev Stat § 15:441.1.

"Alabama, Code of Ala § 36-18-30; Alaska, Alaska Stat § 12.45.035;
Connecticut, Conn Gen Stat § 54-86k; Delaware, 29 Del C § 4713; Idaho,
Id St § 19-5505; Indiana, Ind Stat § 35-37-4-13; Lousiana, La Rev Stat
15:441.1; Maryland, Md Cts & Jud Proc Code Ann § 10-915; Minnesota,
Minn Stat §§ 634.25, 634.26; North Dakota, ND Cent Code, § 31-13-02;
22; Oklahoma, Okla Stat § 751.1; Tennessee, Tenn Code Ann § 24-7-117;
Virginia, Va St § 19.2-270.5.

[Section 11:59]

'See <http://www.scientific.org/news-notes/news/html>, discussing the
issue.
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lenged, a few trial courts have not admitted the evidence.?
The Supreme Court of Colorado, however, has approved of
such technology.® While this issue is still to be addressed by
appellate courts, it illuminates a significant concern about
technologically driven scientific evidence — namely, method-
ological validity must be proved, not assumed.

The following sections present a candid discussion of the
issues that raise concerns in DNA litigation.

§11:60 New technology; new questions—Financial
interests of DNA experts
The legal community is entirely dependent in DNA cases upon

a small group of experts, many of whom have an enormous
amount of money or personal interest at stake.

The laboratories that have brought us forensic DNA test-
ing, such as Lifecodes and Cellmark, have a huge financial
stake in the viability of DNA testing. The motives of their
employees, therefore, to support the science cannot be
entirely academic and pure. Their future employment and
livelihood depends on the acceptance of the science in the
courtroom. Understandably then, the “impartiality” we
would hope for in experts is lacking. While no one is suggest-
ing that these scientists are falsifying information or chang-
ing results, there is a need to look critically at the messenger
in these cases, and not just the message.

Second, the FBI is another of the large laboratories cur-
rently pushing hard for the admission of its evidence. Yet,
even more so than the commercial laboratories, the FBI is
actually a party in interest. Consider for a moment if a com-
mercial laboratory were the expert in a case of a novel scien-
tific theory in which it was also a party. Most judges would
have difficulty accepting the testimony of such experts,
without being overly affected by the bias issue.

Yet, in DNA cases, the FBI has been both a party and the
laboratory trying to convince the court that their methods

2See opinions found at <http://www.scientific.org/news-notes/news/
html>.

3People v. Shreck, 22 P.3d 68, 90 A.L.R.5th 765 (Colo. 2001). Other
state courts have likewise approved of the use of the multiplex systems,
which test multiple loci at one time. See State v. Butterfield, 2001 UT 59,
2001 WL 765821 (Utah 2001).
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are worthy of scientific acceptance. Not one court to date has
remarked on the fact that the government is sponsoring both
the prosecution and the expert testimony to establish such
evidence as acceptable to the courts. Given the allegations
that the Government is attempting to strong-arm those
scientists in disagreement with the official FBI position,' the
courts need to be taking a stronger, more involved role in
the direction that this jurisprudence takes.

§ 11:61 [Reserved]

§11:62 New technology; new questions—Trial by
mathematical probability

Are we creating trial by mathematical probability when we al-
low figures like “one in a billion” into evidence?

Some have raised concerns about the appropriateness of
using both statistical probability as evidence of crime and
using overwhelming statistical evidence to identify and
convict defendants. The courts' as well as commentators
have long wrestled with the issue of the appropriate use of
statistical evidence in trials.?

In some recent cases, the only evidence to link the defen-

[Section 11:60]

'See Neufeld, Have You No Sense of Decency?, 84 J Crim L & Criminol-
ogy 189 (1993).
[Section 11:62]

"The most well-known case discussing the use of the product rule as
well as Bayesian analysis is People v. Collins, 68 Cal. 2d 319, 66 Cal.
Rptr. 497, 438 P.2d 33, 36 A.L.R.3d 1176 (1968), a case referenced in most
evidence courses and in dozens, if not hundreds of law review articles. In
a contemporary case, the Court of Special Appeals of Maryland discussed
the use of the product rule in a case involving the likelihood of more than
one child in a family dying of Sudden Infant Death Syndrome (SIDS). See
Wilson v. State, 136 Md. App. 27, 764 A.2d 284 (2000), cert. granted, 363
Md. 662, 770 A.2d 169 (2001), cert. denied, 770 A.2d 169 (Md. 2000).

®Among the original widely-referenced articles are Michael O.
Finkelstein & William B. Fairley, A Bayesian Approach to Identification
Evidence, 83 Harv. L. Rev. 489 (1970); Laurence H. Tribe, Trial by
Mathematics: Precision and Ritual in the Legal Process, 84 Harv. L. Rev.
1329, 1344-50 (1971); Michael O. Finkelstein & William B. Fairley, The
Continuing Debate over Mathematics in the Law of Evidence: A Comment
on “Trial by Mathematics,” 84 Harv. L. Rev. 1801 (1971); and Laurence H.
Tribe, A Further Critique of Mathematical Proof, 84 Harv. L. Rev. 1810
(1971). More contemporary articles include Jonathan J. Koehler & Daniel
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dant to the crime has been DNA evidence, which courts have
held to be sufficient evidence of guilt.® In 2000, the Supreme
Court of Arkansas upheld a conviction that was based pri-
marily on DNA evidence, stating:

This court is, therefore, satisfied that the testimony of even
one DNA expert that there is a genetic match between the se-
men recovered from the victim of a rape and the blood of the
defendant, a total stranger, and the statistical probability that
anyone else was the source of that semen are 1 in 500 million
is legally sufficient to support a guilty verdict.*

There is little doubt that juries and courts are satisfied
that the testimony of one eyewitness is sufficient evidence to
convict—even when the parties are strangers, the lighting is
poor, and the identifi cation is cross-racial.® Yet, many are
troubled by technical evidence resting on mathematical
probability.

As our forensic capability becomes more discerning and
more prevalent in the court, the issue of the appropriate use
of statistical probability becomes more focused.

§11:63 New technology; new questions—Establishing
protocol

What kind of protocols should there be for DNA testing and
who should oversee the process?

One of the suggestions of the NRC Report is to create a
standardized method to govern the protocol of the laborator-

N. Shaviro, Veridical Verdicts: Increasing Verdict Accuracy Through the
Use of Overtly Probabilistic Evidence and Methods, 75 Cornell L. Rev.
247, 274-75 (1990); Robert S. Thompson, Decision, Disciplined Inferences
and the Adversary Process, 13 Cardozo L. Rev. 725 (1991); and Robert
Timothy Reagan, Supreme Court Decisions and Probability Theory: Get-
ting the Analysis Right, 77 U. Det. Mercy L. Rev. 835 (2000).

3See, e.g., People v. Soto, 39 Cal. Rptr. 2d 406, 890 P.2d 1115 (Cal.
1995), aff’d, 21 Cal. 4th 512, 88 Cal. Rptr. 2d 34, 981 P.2d 958 (1999);People
v. Rush, 165 Misc. 2d 821, 630 N.Y.S.2d 631 (Sup 1995), judgment aff’d,
242 A.D.2d 108, 672 N.Y.S.2d 362 (2d Dep’t 1998); Springfield v. State,
860 P.2d 435 (Wyo. 1993).

“Roberson v. State, 16 S.W.3d 156, 170 (Tex. App. Austin 2000), peti-
tion for discretionary review refused, (Sept. 13, 2000).

®All of these factors affect the reliability of eyewitness identification.
For more on the problems associated with eyewitness identification, see
§§ 13:54 -13:56.
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ies using DNA testing. There needs to be standards and
such standards need to be rigorously applied.

The major issue with protocol standards and standardiza-
tion is acknowledging that in a process this novel and radi-
cal, the courts should not be a testing grounds for discover-
ing what is right with the process and what is wrong. Rather,
uniformity and standardization in the process are absolutely
necessary to maintain the certainty of the science.

§ 11:64 [Reserved]

V. GUIDES AND CHECKLISTS
§ 11:65 Prosecutor’s guide to DNA evidence

If you are a prosecutor and you intend to use DNA evi-
dence, you will have by far the easier job in using such evi-
dence than will defense counsel. Because there is a great
deal of help available to the prosecution on this subject and
because the greatest difficulty with DNA evidence is in the
challenge to its use, the following sections need provide only
a brief analysis.

If you have a case in which the DNA at the crime scene
appears to match the accused’s DNA sample and your juris-
diction permits the introduction of DNA evidence, the follow-
ing sections detail the issues you will need to address in
consultation with your expert.

§11:66 Prosecutor’s guide to DNA evidence—Make
certain the expert confirms the match

Always check with your expert to make certain that there
is no hesitancy or vacillation about whether the control
sample matches the crime scene sample. In the event there
is a problem with the match, you would do better to go
without the DNA testimony than to have your case blow up
before the jury and possibly be destroyed.

Additionally, check with your expert about how the expert
will be able to withstand a challenge to the conclusion of a

[Section 11:63]

'The need for standardizations and controls in all forensic laboratories
is truly an issue for those involved with forensic evidence. This issue is
discussed at length in Chapter 12.
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match. If the expert is hard pressed to provide you with an
appropriate explanation, you can imagine how poorly a jury
will receive such an inadequate response.

§ 11:67 Prosecutor’s guide to DNA evidence—
Establish proper protocol

Can your expert articulate the appropriate procedures for
DNA testing and testify that they were followed in this case?
If not, the expert’s conclusion concerning the match may be
put into question. It is beyond question that the proper
protocol is an essential element of establishing your case in
DNA testing.

In some jurisdictions, for example, it is the prosecution’s
burden to establish that proper procedures were followed in
the case. Thus, a failure to establish appropriate methods in
the case at bar may result in the evidence being excluded.

In the event the evidence survives exclusion, but problems
exist with the protocol, the defense will have an opportunity
to exploit those weaknesses on cross-examination so as to
convince the jury that the evidence is not worth the paper it
is blotted upon.

§ 11:68 Prosecutor’s guide to DNA evidence—Keep
the explanation simple

One time while writing this book I found myself explain-
ing linkage equilibrium to non-lawyers at a dinner party.
The blank stares I was getting finally brought me back to
reality, where I became aware that I had lost my audience.
Although a dinner party is not a courtroom, the same
principle applies: If the subject is technical and boring,
people tune out quickly. When your witness is explaining
DNA evidence, make sure that the explanations are simple,
short and to the point.

Additionally important is the use of “toys” for the jury
during the explanation. The most helpful tools to use are
models of DNA that can be taken apart, as well as color
diagrams and charts to help explain such issues as the mod-
ified ceiling principle.

[Section 11:68]

'Not to mention that I had lost my mind if I really thought discussing
DNA at a dinner party was “having a good time.”

11-126



DNA 1N THE COURTROOM § 11:71

Whatever you do, avoid boring your jury to death with
explanations that are too technical. On the other hand, do
not make your explanation so simplistic that you will be un-
able to prove the elements of your case. Understandably, it
is a fine line dividing simple from simplistic. For that rea-
son, a written direct examination, reviewed ahead of time
with your witness is particularly important for this type of
evidence.

§11:69 Prosecutor’s guide to DNA evidence—Know
the law and keep the testimony within its
limits

As with every other subject in the law, failure to know the
law in your jurisdiction may result in total failure in the
courtroom. The law on DNA testing has been in constant
flux since 1991. Do not assume that you know the law in
your jurisdiction until you have reviewed this chapter (many
jurisdictions are included) and have updated the research to
check for the most recent developments. Once you are
comfortable with the state of the law, then you are able to
structure the testimony in accordance with those limits.

§11:70 Prosecutor’s guide to DNA evidence—Who
should be an expert

In many forensic cases, experts are often the technicians
who perform the testing to obtain the results. As a rule of
thumb in DNA cases, try to use experts who have been quali-
fied as such in prior cases. There are people who testify
frequently on DNA and your case will most likely proceed
more smoothly with those experts.

Also, if the defense is going to present expert testimony,
you will need to make sure that your expert’s qualifications
do not pale in comparison to the opposition’s experts. Be
careful not to let your expert be outdone by a better qualified
expert.

§ 11:71 Defense lawyer’s guide to using DNA

Unless you are using DNA evidence to exculpate your cli-
ent—a task that should not prove overly burdensome—DNA
evidence poses a much bigger challenge for defense lawyers.
For that reason, the defense lawyer’s guide is somewhat
more in depth than the prosecutor’s guide.
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In the event you are challenging DNA evidence that
indicates that the forensic sample matches the DNA sample
found at a crime scene, the following sections provide a guide
for you to follow.

§11:72 Defense lawyer’s guide to using DNA—
Organize a strategy

In order to focus on how to use DNA evidence, the follow-
ing hypothetical will suggest a typical set of facts that you
could confront in a DNA case.

Assume that the following circumstantial evidence links
your married, male client with the married, female victim
who has been murdered: they worked together, some people
at work thought they were having an affair, and she was
stabbed with a knife that is consistent with a hunting knife
owned by the defendant (although without any evidence of
blood on it). The time of death is between 8:00 and 10:00
p.m. on a Sunday night, during which time your client
claimed to be at a movie by himself. In addition, there is
DNA evidence which could come into evidence to establish
that a small spot of blood found on your client’s pant leg
matches the blood of the victim, according to DNA profiles.
Finally, there is evidence to suggest that (under the modified
ceiling principle), the chances of such a match are one out of
85,000.

There are several possible defenses that could be avail-
able, including the most obvious choices of: (1) claiming the
blood is from someone other than the victim; or (2) claiming
the blood may be from the victim, but that it may have come
from a minor cut she received at work.

However, how you choose to mount a defense will affect
whether and how you are challenging the evidence. One of
the factors in your decision making will obviously be how
overwhelming the odds of the match are. For instance, if
your client is from a small rural location in Iowa, the number
one out of 85,000 will have a different impact than if your
client is a resident of New York City, where there are nine
million residents and therefore numerous other possible as-
sailants within walking distance.

Additional considerations to use in the planning of your
strategy include determining (with an expert’s assistance)
how good the DNA match really appears, how good do you
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anticipate the expert to be, and how vulnerable is the
laboratory’s protocol to challenge.

Finally, perhaps you believe that an error was made and
that the DNA found on the pants really does not match the
victim’s blood at all. What to do? Is there any way to have
another test performed? Can you have another expert review
all the data that the prosecutors’ experts have? What other
ways are there to challenge the test results?

In any event, before you decide how to handle the DNA ev-
idence, make sure you have put it into the context of the
entire case.

§11:73 Defense lawyer’s guide to using DNA—Know
the law in the jurisdiction

If you have read any of Part 1 of this treatise, you have
heard repeatedly how important it is to know the state of
the law in your jurisdiction. Although this book includes the
law for the vast majority of states, as stated earlier, the law
on DNA admissibility has been in a state of constant flux.

Thus, make sure you review the law in this chapter as
well as doing an electronic research check to make sure you
have not missed any new case that has been decided since
the time of this publication.

§11:74 Defense lawyer’s guide to using DNA—Take
the time to learn the science

Without question, the science of DNA testing is difficult to
grasp and is not the most scintillating issue with which you
have ever had to become conversant. Nevertheless, there is
no substitute for teaching yourself everything you need to
know about the subject, both with the help of this chapter as
well as the source materials cited. The NRC Reports are
written in clear and accessible language and should help in
those areas where the subject is not well understood.

Additionally, there are other lawyers who have a well-
developed knowledge of DNA testing who may be willing to
help you out should you have a case involving DNA evidence.

Finally, discuss the DNA issues in your case with an
expert, who should be able to explain the confusing aspects
of the case to you. Do not neglect to read any of the latest
studies on DNA that are written for the lay person. A good
place to start is Judicature or the National Law Journal,
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which generally will contain pertinent discussions.

§ 11:75 Defense lawyer’s guide to using DNA—
Determine whether you need an expert

Having determined the strategy of your case, the question
of whether you will need to hire an expert becomes much
clearer. In the event you are directly challenging either the
admissibility of the evidence and/or the accuracy of the evi-
dence in your case, you will absolutely need to hire at least
one expert, if not several.

However, (using the hypothetical above) if you are admit-
ting that the blood in question may be the victim’s, you may
not need an expert at all. The questions that need to be
answered include the following:

e Is there sufficient money for an expert or does your
jurisdiction permit the appointment of DNA experts?
Some jurisdictions have found that indigent defen-
dants are entitled to DNA experts' while other
jurisdictions have disagreed.?

e How significant is DNA in your case? If the blood is
the crucial bit of testimony, you need to at least
consult with an expert and preferably call one to
testify (if the expert is able to provide helpful
testimony).

e How significant are the statistics? If you are in a ju-
risdiction that allows the expert to opine that “the
chances of a match are 1 in 2 billion” you definitely
need an expert who can at least reduce the percent-
ages to a more reasonable level.

e Is this a case in which the defendant will stand a bet-
ter chance with a plea, rather than a trial? If so,
perhaps the time and money is better spent on work-
ing out a better plea for the client.

[Section 11:75]

See, e.g., State v. Bloom, 516 N.W.2d 159 (Minn. 1994), providing that
an indigent defendant has a right to “reasonable access to expert support
at public expense.” Id. at 169. Accord Taylor v. State, 889 P.2d 319 (Okla.
Crim. App. 1995).

2See, e.g., State v. Harris, 866 S.W.2d 583 (Tenn. App. 1992).
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§ 11:76 [Reserved]

§ 11:77 Defense lawyer’s guide to using DNA—
Challenging the admissibility of DNA
evidence

You may be able to challenge the admissibility of DNA ev-
idence in court on a few grounds. For example, the following
grounds may be pursued: the prosecutor’s failure to estab-
lish a match; the total contamination of the sample; or the
failure of the laboratory to establish that it followed proper
protocol in performing the testing.

§11:78 Defense lawyer’s guide to using DNA—
Deciding whether to file a motion in limine
or request a voir dire hearing

There are a few procedural avenues available to challenge
the admissibility of DNA evidence. You can file a motion in
limine or request a voir dire hearing during the prosecution’s
case in chief.

Many defense lawyers are hesitant to file a motion in lim-
ine, since that provides the prosecution with: (1) too much
notice of the defense strategy; (2) the ability to investigate
and brief the issue; (3) too much time to change its witness’s
approach to the evidence. Nevertheless, if you are in a court
that requires matters of admissibility to be raised in a mo-
tion in limine, you may be required to do so.

Another factor to consider is whether the grant of a mo-
tion in limine is appealable by the prosecution. In some
jurisdictions, if the prosecution certifies that the allowance
of the motion would substantially hinder or effectively end
their prosecution, they may stop the case and file an inter-
locutory appeal on such issue." In the event such an issue is
raised during trial however, jeopardy would have attached,
significantly limiting the prosecution’s ability to do anything
about the court’s ruling, should it be adverse to the
prosecution.

In the event you are intending to challenge the admissibil-
ity of DNA test results, you can request a voir dire hearing

[Section 11:78]
'See Commonwealth v. Deans, 610 A.2d 32 (Pa. 1992).
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to have the court rule on the admissibility of the evidence.?
In the event you do not believe you will be successful in
convincing the court to exclude the evidence, you may want
to forgo the voir dire hearing and use your ammunition on
cross-examination.

In taking this latter course, you will be unable to keep the
evidence away from the jury (although you might be able to
have the testimony stricken, if you are really lucky), but you
will be able to seriously damage the prosecution’s use of
such evidence in front of the jury. Additionally, if you do
have a voir dire hearing and lose, the prosecution and its
witness are prepared for your likely cross-examination,
which is generally harmful to your case.

As with many other matters at trial, it is worth planning
your strategy in advance given what you know about the
case, the prosecution and the court. As with other decisions
about evidence, do not wait until the very last minute to
analyze the situation and determine your strategy.

§ 11:79 Defense lawyer’s guide to using DNA—
Cross-examination of the DNA expert

There is no cookbook recipe for how to cross-examine each
expert on DNA. It depends entirely on what the expert has
done and what the expert is able to say. However, the fol-
lowing sections provide a few guidelines that should help in
your preparation for cross-examination.

§11:80 Defense lawyer’s guide to using DNA—
Cross-examination of the DNA expert—Using
the pretrial statement

First, pursuant to most procedural®' or evidence rules, the
prosecution is generally required to provide the defense with

2See, e.g., Fed R Evid 103(c), which provides:

In jury cases, proceedings shall be conducted, to the extent practicable, so as to
prevent inadmissible evidence from being suggested to the jury by any means,
such as making statements or offers of proof or asking questions in the hearing
of the jury.

[Section 11:80]

'See e.g., Fed R Crim P 16(E), which provides:

At the defendant’s request, the government shall disclose to the defendant a
written summary of testimony the government intends to use under Rules 702,
703, or 705 of the Federal Rules of Evidenceduring its case in chief at trial.
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a pretrial statement in response to the defense’s request for
an expert’s opinion. Do not forget to ask for one. Generally,
the report should include the name and qualifications of the
expert, a list of every publication that the witness has
authored and every case in which the expert was a witness,
as well as a complete summary of the witness’s testimony.?
That pretrial statement should be the basis of your cross-
examination preparation. First, have a law student or as-
sociate review the publications to determine whether
anything is possibly useful for cross-examination. The same
strategy should be applied to prior testimony. Contact any of
defense lawyers in the cases on the resume and find out
whether there are any transcripts available on the witness.

§11:81 Defense lawyer’s guide to using DNA—
Cross-examination of the DNA expert—Using
your own expert to prepare

Have your expert (assuming you have one at least to
consult with) review the statement and determine where
there are vulnerabilities in the expert’s opinion. As discussed
earlier in this chapter, it is very difficult to challenge such
technical information without the benefit of an expert’s
opinion. Also, depending on the laboratory, there may be
ways to specifically challenge that laboratory’s procedures in
the specific case.

§ 11:82 Defense lawyer’s guide to using DNA—
Cross-examination of the DNA expert—
Exploiting the expert’s bias

Do not overlook the importance of bias questions with DNA
cross-examination. Unlike some other areas where there are

This summary must describe the witnesses’ opinion, the bases and the reasons
therefore, and the witnesses’ qualifications.

Do not forget to file such a request in all your cases.

%One area in which criminal trial lawyers could benefit from civil trial
lawyers’ experience is in how to effectively limit the testimony of the
expert to what is contained in the pretrial expert summary. Generally,
anything that is not in the “four corners of the report” is inadmissible. In
civil cases, the issue of expert’s reports is often a key evidentiary matter
which civil lawyers spend substantial effort focusing upon. If you are at-
tempting to limit the testimony of an expert in your case, you may want to
consider reviewing the decisions in the Federal Rules Decisions Reporter
and checking in some civil trial manuals for some good strategy tips.
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rather independent witnesses, the vast majority of witnesses
in DNA litigation are either employed by the laboratory that
performed the test or are FBI employees. Bias is a useful av-
enue to pursue, but really scoring points on bias occurs only
if you are able to suggest that the basis of the expert’s
opinion is somewhat questionable. In other words, bias has
less impact if the test results are solid as a rock. Thus, if you
are going to use bias, it is more impressive when you are
able to couple it with a good claim of bad test results.

It is rare that a jury will believe, without overwhelming
evidence, that a laboratory witness will make up evidence
out of whole cloth. What is more believable, however, is that
in marginal test results the witness would “shade” the
results to favor the laboratory.

Additionally, do not forget that most of the testing in DNA
is not done “blind.” Rather, the laboratory is often told what
the prosecution is looking for—namely, a match with a
certain forensic sample. Studies have shown that knowing
the desired outcome ahead of time sometimes skews the
results in that favor when matters of interpretation are at
stake.

Finally, it is important to keep in mind that, if nothing
else, showing that the expert has always testified for the
prosecution can lead to a handful of useful questions in front
of the jury, questions that may not win the case, but may
put some uncertainty in the jury’s mind. Also, if you can es-
tablish that the expert has always found a match when asked
to, you are in a position to suggest that the expert would
find a match whether one existed or not.

§11:83 Defense lawyer’s guide to using DNA—
Cross-examination of the DNA expert—Know
how to discuss the problems of DNA

Before you cross-examine a DNA expert, it is always help-
ful to review the literature on where DNA testing can have
problems. In a nutshell, the following areas are frequently
the most important:

e Crime scene contamination

e Sample is too small for proper testing

e Destruction of the sample, so no control test
e The problem of shifting bands
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e The possibility of false assumptions
e Hardy Weinberg equilibrium problem
e Poor quality laboratory procedures
e Database is too small
These specific issues are discussed earlier in the chapter
and information about handling forensic problems is
contained in Part 3.’

§11:84 Defense lawyer’s guide to using DNA—
Cross-examination of the DNA expert—
Challenging the expert’s
credentials’knowledge

Throughout this treatise, repeated warnings have been
given about not trying to “outsmart the expert.” Well, like
all good rules, there are good exceptions. One exception is in
the case where the prosecution uses a laboratory technician
as an expert. If the witness does not have at least a master’s
degree, you may be in a position not only to hammer on the
witness’s lack of credentials, but also to strike a damaging
blow based upon the lack of sophisticated knowledge.

Essentially, you have a great ability to challenge the
expert’s conclusions on the grounds that “he can test for it,
but he sure does not understand it.” In other words, if you
have read all the information you can on DNA and have a
good expert, you may be able to outsmart the technician.

Working with your expert, you need to find a variety of au-
thoritative treatises on genetics, DNA testing, and such
ancillary fields as population genetics. It is your mission to
establish, in front of the jury, that this person has no idea
about the complexity of DNA testing, has no clue as to what
“junk DNA” is and what might be lurking in those base pairs,
cannot explain population substructure, and cannot explain
why a “match” has a range of acceptable variation.’

If you can, use the NRC Report in your examination—
several courts have recognized it in their opinions—to
underscore the expert’s limited knowledge. As you might

[Section 11:83]

'See §§ 11:25-11:30, supra, and Appendix 3C, infra.
[Section 11:84]

'Many people might have trouble concluding that a match need not
match, but need only be within a certain percentage point of matching.
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guess, this is a very dangerous tactic if your knowledge is
not solid and you are working without a net (i.e., an expert
sitting next to you). Also, make sure you are not being
sandbagged by the prosecution who may be using an expert
short on credentials and long on actual knowledge. You need
to feel your way around with the expert and make sure you
are not going to get buried.

However, you can make great use of an expert’s limited
knowledge and underscore with the jury how important the
test is and how shallow the witness’s understanding of the
science is. In a case where DNA is the pivotal issue, you can
create reasonable doubt with such a cross-examination.

§11:85 Defense lawyer’s guide to using DNA—
Cross-examination of the DNA expert—Use
their expert as foundation for yours

In conjunction with your expert, plan for your cross-
examination to lay a foundation for your own expert to
testify. For example, if there is a great passage from an au-
thoritative treatise you want to use with your expert, have
their expert agree that it is an authoritative text— just be
sure to pick a book you are sure will give you the answer
you want.

If you need to establish certain facts for your expert, try
first to do it (if there is no great danger of disagreement)
with the other side’s expert. The reason for such a tactic is
to buttress your own expert’s opinion with the opinion of the
opposition’s expert. Thus, by the time you get to your expert’s
significant and differing opinion, the jury will perceive that
the prosecution expert has testified in agreement with your
expert all the way along the way.

§11:86 Defense lawyer’s guide to using DNA—What
to do with an unshakable expert

Do not get into a battle with an unshakable expert. You
will lose and your credibility will suffer. If the expert is
unmovable on his or her position, shift gears and either
terminate your cross-examination before the expert has an-
other chance to explain his conclusions to the jury or move
to a less dangerous topic, such as vulnerable credentials,
bias or lack of testimonial experience.
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§11:87 Defense lawyer’s guide to using DNA—The
safe areas to question

When in doubt, you can always ask the witness whether
he or she was responsible for securing the crime scene (the
answer is no) and whether he or she was responsible for
making sure the blood was not contaminated or switched
anywhere along the way (most likely, the answer is no).

Additionally, you can inquire about what the witness was
told about the case. If he or she was told nothing, no harm
done. If he or she was told something about what the prose-
cution wanted, you have a new area to establish bias.
Furthermore, if there were any problems at the laboratory
where the expert works (for example, Lifecodes failed a pro-
ficiency test in matching and was taken to task for errors in
the Castro case, discussed at § 11:43), you can spend a long
time on those problems and the deficiencies in the laboratory.

In any event, when you are doing no good for your case, sit
down. Simply digging in and letting the expert be in charge
is not a good strategy. All you will do is affirm the testimony
in the minds of the jurors.

§11:88 Prosecutor’s checklist

[] Make sure you have a good handle on the law of admis-
sibility in your jurisdiction before you try to use DNA
evidence. Know the limits—if any—on DNA before you
base your prosecution on such evidence.

[] Take the time to learn the science, including its
shortcomings. Do not go into court unless you are conver-
sant with the concepts in this chapter and have suf-
ficiently prepared to handle any attacks on the science.

[] Choose your expert carefully. Do not try to proceed with
DNA unless you really believe that you will be able to use
the expert that you have procured. Not all experts are
created equal and make sure that yours is of good quality.

[] Spend enough time with your expert to polish the testi-
mony so that it will be believable to the jury and will not
be shot down on cross-examination. Make sure that your
expert is prepared amply for cross-examination and can
withstand the attack

[] Use DNA as one part of your arsenal of evidence. If all
you have is DNA and the defense is ready with a good
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cross-examination and a decent alibi, your case may come
undone. Caution suggests that, if possible, you should not
put all your eggs in the DNA basket.

[] Know where the problems are in your case with respect to
the DNA evidence. Consider carefully whether to explain
such problems during the direct examination or whether
you would be better off letting your expert explain such
matters on cross-examination.

[[] When you conduct a direct examination, keep it simple
and to the point. Do not try to provide too much detail to
the jurors. For a test, try out the direct exam on the
secretaries in your office and ask them for suggestions
and comments after you have finished.

§11:89 Defense checklist

[] Plan your strategy ahead of time. Do you want to concede
that the DNA is that of your client (for example, in a
consensual-question rape case)? Do you want to challenge
the evidence head on? Plan well.

[] Make sure you have a good handle on the law of admis-
sibility in your jurisdiction before you try a case with
DNA evidence. If your jurisdiction is one of those that ei-
ther limits DNA or has questioned DNA, be prepared to
argue against admissibility.

[] If you will be handling a DNA case for the first time, make
sure to discuss the science and the law thoroughly with
an expert. Better yet, retain an expert to assist you in the
preparation of your case.

[] Know the science well before you attempt to cross-
examine an expert. In the event you are confused about
certain issues, make sure that you are clear on them
before trial.

[] If you are not making any headway on cross-examination,
move to the safer subjects or simply stop the examination.
When in doubt, stick to subjects such as bias and self-
promotion for challenges.

[] Do not try to outsmart a DNA expert unless (1) you are
sure that the expert is only a technician who does not
understand DNA, and (2) you have assistance in your
cross-examination from an expert.
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[] Lay the foundation for your own expert’s opinion (if ap-
propriate) with the opposition’s expert. It is a way of
reinforcing what your expert will say and lending imme-
diate credence to your expert’s opinion.
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l. The Law of Cross Examination:
Crawford v. Washington, 541 U.S. 36, 124 S. Ct. 1354 (2004):

[The Confrontation Clause] commands, not that evidence be
reliable, but that reliability be assessed in a particular manner: by
testing in the crucible of cross-examination. ... Dispensing with
confrontation because testimony is obviously reliable is akin to
dispensing with jury trial because a defendant is obviously guilty.
This is not what the Sixth Amendment prescribes.

541 U.S. at 61-62, 124 S. Ct. at 1370-1371.

Out of court statements by witnesses that are testimonial are barred under the
Confrontation Clause unless witnesses are unavailable and defendants had a prior
opportunity to cross-examine the witnesses, regardless of whether such statements are
deemed reliable by a court alone.

Olden v. Kentucky, 488 U.S. 227 (1988):

Trial court’s refusal to permit black defendant in kidnapping, rape and sodomy
trial to cross-examine white complaintant regarding her cohabitation with black
boyfriend violated defendant’s Sixth Amendment right to confrontation of witnesses;
evidence was relevant to defendant’s claim that he and complaintant engaged in
consensual sexual acts and that complaintant, out of fear of jeopardizing her
relationship with her boyfriend, lied when she told her boyfriend she had been raped.

Delaware v. VanArsdall, 475 U.S. 673 (1986):

A criminal defendant states a violation of the Confrontation Clause by showing
that he was prohibited from engaging in otherwise appropriate cross-examination
designed to show a prototypical form of bias on the part of a witness, and thereby to
expose the jury to facts from which jurors could appropriately draw inferences relating to
the witness’ reliability; a ruling prohibiting the defendant from cross-examining into the
possibility that a witness was biased as a result of the state’s dismissal of his pending
charge violated defendant’s rights secured by the Confrontation Clause.
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Davis v. Alaska, 415 U.S. 308 (1974):

Partiality of a witness is subject to exploration at trial and is always relevant as
discrediting the witness and affecting the weight of his testimony: A defendant is denied
his constitutional right of confrontation when he is precluded by protective orders from
cross-examining key prosecution witnesses to show that they were on probation
following an adjudication of juvenile delinquency, notwithstanding the statutory policy of
protecting the anonymity of juvenile offenders, because the defendant has the right to
attempt to show that the prosecution witness is biased because of his vulnerable status.

Winfield v. Commonwealth, 225 VA. 211, 301 S.E. 2d 15 (1983):

To be admissible under the “motive to fabricate” provisions of the rape shield law,
evidence of past sexual conduct must show a pattern of behavior which directly relates
to the conduct charged against the complaining witness in the case on trial; in a sex
assault prosecution, there is a sufficient nexus between the complainant’s alleged
efforts to extort money by threats from others after acts of prostitution, and the
defendant’s version of her conduct in the instant case to render such evidence relevant
and probative of a motive to fabricate.

Clinebell v. Commonwealth, 235, VA. 319, 368 S.E. 2d 263 (1988):

A defendant charged with sexual assault may cross-examine the accuser about
prior false accusations of sexual assault and sexual conduct with other parties, despite
rape shield law: testimony was offered not to prove the accuser had engaged in prior
sexual conduct, but to attack her credibility by proving she had falsely claimed to have
engaged in such conduct.

Barker v. Commonwealth, 230 VA. 370, 337 S.E. 2d 729 (1985):

Defendant on trial for rape and related charges should not have been prevented
from cross-examining accuser with regard to her million dollar civil suit pending against
her landlord for maintaining an unsafe premises, her attempts to receive benefits under
a victim-assistance program requiring her cooperation with all law enforcement
agencies, and her worker’s compensation claim that was based on a theory that she
met the defendant in the course of her employment: these matters were relevant to
show bias, self-interest, and motive to fabricate.

I. Preparation for Cross Examination

A. Witness files
1. All statements
2. All investigative reports
3. All background information
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VI.

B. The Mechanics of Prep

1. Write it out
2. Paste impeachment information in precisely

Organization and Tone

A. Organization
1. Start and end on a strong note
2. Organize into subject areas and headline the areas
3. Consider perception, memory and bias
4. Use transitions - verbal and nonverbal cues
B Tone
1. The more difficult the witness — the more mater-of-fact the
tone.
2. Save sarcasm and incredulity for when you know the judge
or jury is with you
3. Consider the length of cross and know when to quit
Impeachment
A. Be precise
B. Use it early, but not too often

Some Patrticularly Difficult Witness

A. The Eyewitness

B. The Snitch

C. The Accuser In A Sexual Assault Case
D. The Child

E. The Expert

Great Books on Cross Examination

Examining Witnesses, by Michael E. Tigar (American Bar Association 1993)

Cross Examination: Science and Techniques, by Larry Pozner and Roger
Dodd (2004)
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PEOPLE V. BRYANT

EXCERPTS FROM
PAMELA ROBILLARD MACKEY’S
OUTLINE FOR CROSS
EXAMINATION OF
DETECTIVE DOUG WINTERS



P. 164 list of
items sent to CBI

Now, in addition to the semen in the panties and the pubic hair combings,
the nurses in Glenwood gathered some swabs from the inner thigh and the
perineum of Accuser.

P. 165 CBI report

Those swabs have semen and sperm on them correct?

Have August 20
letter from
Mackey to
Hurlbert
requesting testing
at independent
lab ready

Those swabs have not been tested.

P. 161 Winters
7/10 supp report

The semen in the two pairs of panties caught your attention when you
learned about it did it not?

P. 161 Winters
7/10 supp report

Indeed, you questioned Accuser on July 9, 2003 about the two semen
stains that had been identified, but not yet tested, by Ms. Woods of CBI.

P. 161 Winters
7/10 supp report

Upon your questioning Accuser told you that

“Both panties were clean BEFORE she wore them. She stated on
the night of the assault, when she got home, she took off the
panties she was wearing and put on another clean pair. However,
she claimed she had consensual sex with [someone] on 6/18/03 in
which a condom was not used. She stated she doesn’t remember
if those panties she changed into after the assault are the same
panties she wore when she had sex with [someone].”

[some fourteen (14) days before |

P. 161 Winters
7/10 supp report

The Accuser told you she was “certain the semen found on the panties
must be that of Bryant’s. She stated when she had consensual sex with
[the man on June 28th], he used a condom.”

But in fact it wasn’t Bryant’s was it?
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Did you ask Accuser who she had sex with after she left Mr. Bryant’s
room but before she got to Glenwood Springs?

Why haven’t you asked that question? [God only knows what he will say]

Or is it because you are afraid of the answer?

12
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EVIDENCE OF CONSENT

Now Detective Winters, I would like to direct your attention to the story
Accuser told you and discuss that.

P. 961 The Accuser was working the front desk when the call came in from Kobe
Bryant’s travel agent

p- 961 She learned that Kobe Bryant was coming to the Cordillera that night

P. 961 The Accuser learns of Kobe Bryant’s anticipated arrival at about 4:00 in
the afternoon.

P 966 Now she is supposed to get off work at 7 pm but she stays late because
she was “excited to meet Kobe Bryant.”

P. 962 According to the Accuser, he arrives about 9:45 or 10:00?

P. 652 bellhop’s
time records

So, for about five hours the accuser is at work with the bellhop, before
Kobe Bryant arrives.

P. 962 When Kobe Bryant arrives at the Cordillera, the Accuser is waiting in the
lobby with his room key - correct?

P. 962 She escorts him to his room

P. 1014-1015 And it was Accuser who assigned those rooms

p. 264 Sandberg’s
report

Now you know Detective Winters, that prior to the call from Kobe
Bryant’s travel agent, only four rooms at the Cordillera were occupied.

P.269 The Cordillera is a 56 room hotel?

P. 1014 So Accuser had over 50 rooms to choose from in her room assignment
correct

p.963, p.269 She assigned Kobe Bryant a corner suite, at the very end of the hall as far
away from the front desk and lobby as possible - correct?

P.1018 That was the only room assigned on that floor in that wing of the hotel

p-269 She assigned Kobe Bryant’s security guards to a room at the other end of

P.1014-1015 the hotel - a room on the other side of the lobby and front desk from Kobe

Bryant’s room

15
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p-269 She assigned Kobe Bryant’s trainer a room in the same wing of the hotel
room 20 - p 965 as Kobe Bryant - but on a compietely different floor.
P. 963 She enters the room with Kobe Bryant and his security people and his

room 18 - p. 965

trainer

P. 963 “Mr.
Bryant asked me
kinda in private.”

According to Accuser, Kobe Bryant asks her in a low voice and manner
designed to keep them conversation just between them, asks her if she
will return and give him a tour

P. 963 She agrees

P. 963 She leaves, along with the other folks, but returns, by herself to Kobe
Bryant’s room to give him a tour of the Hotel.

P. 964 Now she doesn’t just stroli back to his room does she

p- 963-964 She tells you she goes the “back way.”

P. 965 Specifically, she walks out the front door of the hotel as if she is leaving

P. 965 And then re-enters the hotel through the employee entrance

P. 965 She then goes through the employee area - out into the hall

P. 965 Grabs an elevator

P. 965 And arrives at Mr. Bryant’s room

P. 964-95 She tells you that she does all this to avoid Kobe Bryant’s security guards

P. 965 She doesn’t want them to know she is going back to his room

P. 965 She arrives at this room and knocks on the door

16
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P. 965 He answers

P. 965 And they begin the tour

p. 977 During the tour, according to the accuser, she and Kobe Bryant are flirting

p. 986-87 and talking

p. 986 She tells you that he asks if she has a boyfriend.

P. 986 She says he flattered her about how she looked

p- 986 about how she was dressed

p. 977 She told you that during the tour Kobe Bryant “was being flirtatious with
me and I was flirtatious back.”

P. 977 And she told you that she “was excited that he was Kobe Bryant and
showing interest in me.”

P. 966 During the tour they just happen to meet the bellhop - not by the bell desk

- but out on the terrace.

P. 967 Winters
sinterview: Mr.
Bryant asked you
to escort him
back to his
room.”

P. 1017 Bennett
interviw
“Cordiliera is a
very confusing
hote].”

After to tour - Kobe Bryant asks the Accuser to help him find his room -
not unusual request of a new guest at the Cordillera - it’s a rather
confusing floor plan - would you agree?

P. 967

The Accuser agrees and escorts Kobe Bryant to his room

P. 966

According to Accuser - once there Mr. Bryant invites her in.

17
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P.966 She accepts.
She goes into this secluded hotel room late at night of her own free will.
Mr. Bryant doesn’t drag her into the room - she just walks right in

p. 977 And she walks in after she and Mr. Bryant have been flirting and talking

p. 986-87 during the tour

p. 977 After she has, as she says, been flattered by Mr. Bryant’s attention

p. 986-87

p- 982 “he was And she told you - did she not - that she was expecting Kobe Bryant to

showgqing interest
in me and being
flirtatious, asking
me how old I
was, asking if I
had a boyfriend
50 a little part of
me thought that
he was gonna try
and make a move
onme.”

put a move on her

And with this knowledge, she willingly follows him into the hotel room

Once in the room, the Accuser admits to you that she and Kobe Bryant sit
down and begin to talk

p. 966

to “chit - chat™ to use her words

p. 968 Jacuzzi
p- 986

And the subject of this conversation is a Jacuzzi and tattoos

p. 986

Let’s start with the discussion about the tattoos because of course that is
what they talk about first

18
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Q. You don't see an open wound of any kind, right?

A. It doesn't —— yeah, it doesn't appear to be open.

Q. And you don't really have any independent
knowledge of what those pictures show, correct?

A, I don't understand the guestion.

Q. Well, you can only tell the Judge what the nurse
told you about what those pictures show, right?

A. Well, based on what the nurse said, going over the
photo leog, and it describing what it is, I have a good idea
what it is and where it's at, located at.

Q. But a key component of that is what the nurse told
you, correct?

A. That's part of it, yes.

Q. Well, I think we've established you don't have a
very good grounding in female genitalia; is that correct?

A, That's correct. I never really studied female
genitalia as far as --

THE COURT: 1Ii's not intended to be funny, so
let's —-

Q. (By Mrs. Mackey) So the nurse had to show you =--
the nurse had to explain to you where the posterior
fourchette was, correct?

A. That's correct.

Q. And she had to indicate that those pictures were

of the posterior fourchette?
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A That's correct.

Q. And she also opined that those pictures were, and
I want to get to the exact language here, were consistent —--—
I'm sorry. Let me find it here.

I think what you testified to on direct was that
what you see there is comsistent with "penetrating genital
trauma," correct?

A. That's correct.

Q. Now, you don't have any expertise to make that
conclusion, correct?

A, That's correct.

Q. You have to rely on what the nurse told you?

A, That's correct. They're trained in that, so.

Q. And she told you that it was consistent with
penetrating genital trauma, correct?

A. That's correct.

Q. And she told you that it was not consistent with
consensual sex, right?

A. She stated that it -- these type of injuries you
wouldn't see in consensual type encounters. That's correct.

Q. And she said that the injuries were recent, but
she couldn't tell you how recent?

A. That's correct.

o. Now, when you rely on that opinion that it was

consistent with penetrating genital trauma, did vouv ask her

[11-10



113

1 if it was also consistent with a person who had had sex with

2 three different men in three days?

3 MS. BAKKE: Judge, objection.
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CROSS-EXAMINATION (continued)
BY MRS. MACKEY:

Q. Detective Winters, on July lst, 2003, when you
interviewed the accuser, you asked her when she last had
consensual sex, correct?

A, Yes.

Q. And she answered that question?

A, Yes.

Q. And she told you, "About three days ago," correct?

A, Yes.

Q. and she has recently corrected that to be very
specific as to June 28th, correct?

A, I'm not certain on the date, but I recal?lit’s
either the 27th or 28th, somewhere in that area.

Q. 2And she told you that during that sexual encounter
that a condom was used, correct?

A. That's correct.

Q. And we know that the accuser admits to sexual
intercourse with Mr. Kobe Bryant on June 30th, correct?

A, That's cozrrect.

Q. Let's now turn our attention to some of the
evidence which you collected in connection with your
investigation, sir.

A, Okay.

Q. When you first met with the accuser at her home in
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the early afternoon of July lst, 2003, you took from her the
clothing that she c¢laimed she had worn the night before when

she had sexval intercourse with Mr. Bryant, correct?

4. That's correct.

Q. And included in that was a pair of panties,
correct?

A, Yes.

Q. Later on July 1st, 2003, the accuser goes to a

hospital in Glenwood Springs for a sexual assault
examination, correct?

A. Yes.

Q. And at that time she is wearing some yellow knit

panties, correct?

A, From what I was told, that's correct.

Q. And that appears in your case file, correct, sir?

A Yes.

Q. And, in fact, you have seen those panties,
correct?

A, At the -- I believe the nurses packaged those

panties separately, so I don't have a direct recollection of

seeing those particular panties.

Q. But they're over there in your evidence locker,
right?

A, Yes.

Q. And those panties were taken from her by the

[1-14
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nurses on July lst, 2003, correct?

A. Yes.

Q. Now, you testified last week that those panties
had a spot of blood in them, correct?

A, Yes.

0. Now, in addition to that blood, there was also
semen and sperm found in those yellow panties, correct?

A. I remember semen, yes.

Q. In fact, you were called by an Agent Woods at the
C.B.I. and were told that there was a semen stain in the
yellow panties, correct?

A, Yes.

Q. And you submitted both of those panties, the ones
that you had collected earlier in the afterncon, as well as
the yellow knit panties, to the C.B.I. for forensic
evaluation, correct?

A, Yes.

Q. And the semen and sperm found in the yellow
panties collected at the hospital from the accuser, the
semen and sperm found in those panties did not match the DNA
profile of Mr. Bryant, correct?

A In the yellow panties, that's correct.

0. Stated another way, the accuser arrived at the
hospital wearing panties with someone else’s semen and sperm

in them, not that of Mr. Brvant's, correct?
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A, That's correct.

Q. During the sexual assault examination, there is
alsc a process in which the nurse examiners take pubic hair
combings from the accuser, correct?

A. That's correct.

0. And the purpose of that is to determine if the
alleged rapist has left bhehind any of his pubic hairs during
the alleged assault, correct?

A, That's correct.

Q. And in this case, pubic hair combings were, in

.fact, taken, correct?

A. That's correct.

Q. And found in these pubic hair combings were hairs

¢f Cauvcasian origin, correct?

A That's correct.

Q. Again, not belonging to my c¢lient, Kobe Bryant,
correct?

A, That's correct.

Q. With regard to the semen and sperm in the yellow

panties, you don't know to whom that belongs, correct?

A. That's correct.
Q. You performed no tests to determine to whom that
belongs?

A. That's correct.

0. And with regard to the Caucasian hair found in the
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pubic hair of the accuser, you don't know to whom that
belongs?

A That's correct. It could belong to her, it could
belong to somebody else. I don't know.

Q. You've done no testing, as we sit here three
months from the date of the alleged offense, to determine

whose hair that is, correct?

A. That’s correct.

Q. You know testing that been requested, correct?
A, I believe so. I don't know.

Q. By the defense?

A, I -- I have scome knowledge, vyes, that's correct.
Q. But that testing has not been done?

A. That's correct.

Q. Now, you have asked two people who yvou think might

be responsible for that semen to provide you samples,

/

{
correct?

A, Yes, I did.

Q. And they have both refused?

A, I never had a chance to really speak with them.
But they ——

Q. Those samples have never been provided, correct?

A. That -- that's correct.

Q. And it's your understanding one refused?

A, Yes.
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MR. CRITTENDEN: Judge, I'm going to object to
relevance.
THE COURT: Where are we going?
MRS. MACKEY: That no testing has been done.
THE COURT: That's established. Let's move on.
Q. (By Mrs. Mackey) In addition t¢o the semen in the

panties and the Cauwcasian hairs, there were additional swabs

" taken from the accuser's body, correci, that contained semen

and sperm?

A. Yes.

Q Those swabs have not been tested, correct?

A, Not to my knowledge. That's correct.

Q S50 again, three months from the alleged ocffense,
still no testing, correct?

A. That's correct.

Q. You learned about the presence of the semen, not
Mr. Bryant's, of the Caucasian hair and of the other swabs
containing the sperm énd semen, approximately the end of
July, correct?

A Correct.

MR. CRITTENDEN; Judge, I'm going to object to the
form of the guestion. The detective never indicated that
there was sperm. He indicated that there was semen stains,
but —- she's indicating or she's making a conclusion that

hasn't been —-
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THE COURT: I think you can rephrase it with
regard to how he previously answered.
MRS. MACKEY: Sure.

0. {(By Mrs. Mackey} You learned about the semen in
the yellow panties that is not Mr. Bryant's, correct?

A, Yes.

Q. You learned about the Caucasian hair in the pubic
combings that is not Mr. Bryant's?

A, Yes.

Q. And you know that there are other swabs containing
sperm and semen that have not yet been tested, correct?

A, Yes.

Q. You testified last week about the opinion of the
nurse examiner with regard to the injuries, and I use your
phrase with that, the injuries that she ocbserved on the
accuser, correct?

A. Yes.

Q. Before last Thursday, Detective, did you go back
and ask her whether this information that you had gathered
and knew as of July 28th affected her cpinion in any way?

A. No. I never asked her that question.

Q. And you still have not done that as of today,

right?
A, I don't believe so, that's ceorrect. '
Q. Detective, I would now like to move on to
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testimony from last week about blood on a shirt that you
retrieved from Mr. Bryant at the hotel. Do you recall that
testimony?

A. Yes.

Q. Now, the shirt that youn retrieved, that the blood
was subsequently found on, that was actually the shirt that
Mr. Kobe Bryant was wearing when you first approached him in
the driveway of the hotel, correct?

A. Yes.

Q. You walked up to him, you and your partner, and
you began to question him, correct?

A, Yes.

Q. And you questioned him from sometime out in the
driveway, and then back again in his heotel room, correct?

- Yes.

Q. And throughout that time frame he was wearing a
shirt where blood was later found, correct?

A. Yes.

Q. You did not obserwe any blood on his shirt as he
was speaking with vyouw, correct?

A, Yes. Because the blood was on the inside of his
shirt.

Q. So just to make sure that we have that answer
correct, Detective, you did not observe any blood on
Mr. Bryant's shirt as you were questioning him over a
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considerable amount of time, correct?

AL That's correct.

Q. In fact, the blood was not discovered until that
shirt was taken to C.B.I. for forensic analysis, correct?

A, Yes.

Q. And that's because the blood stain itself is so
faint that you can't see it from the outside, correct?

A. I'm not sure I understand your question, as far as
when you look at it on the inside. You can definitely see
it. From the outside, it's not very -- but if I recall
correctly, the shirt was tucked in at the time, too, when we
spoke with him.

Q. But vou toock the shirt from him?

A.  Uh-huh.

Q. Correct?

A, That's correct.

Q. And wyou had it in your possession?
A, Yes.

Q. And you didn't notice the blood on it?

Al No.

Q. It took a forensic evaluation at C.B.I. to notice
that blood, correct?

A That's correct.

Q. We just talked about the time that you were in

Mr. Kobe Bryant's hotel room, and this would have been in
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the early morning hours of July 2d, 2003, correct?
4. Yes.
Q. By that time, you had already interviewed the

accuser, correct?

A. Yes.

Q. S50 you knew the story that she had told you,
correct?

A, Yes.

0. And you knew that she claimed she had been forced
to wash hexr face bhefore she was allowed to leave Kobe

Bryant's hotel room, correct?

A, Yes.
Q. What efforts did you make, Detective, to examine
the bathroom -- the bathroom area for evidence that that

event had occurred?

A, Detective Loya had indicated to me that he was in
the bathroom, and he —— he did scan the bathroom when he
went in there. 8o didn't -- didn't see anything of any

relevance at the time,

Q. 2nd did you report that in your report?

A. I don't recall specifically.

Q. And so he just looked around to see 1f there was
anything of note?

A, That's what he said, ves.

Q. You didn't call anyone in to do fingerprints in
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the bathroom?

A, No.

0. You didn't call anyone in to see if there were
traces of the accuser's mascara or makeup in the bathroom?

A. No.

Q. You didn't examine any of the towels that were in
the bathroom?

A, No,

Q. You alsc knew that the accuser claimed that she
had bled, in her words, "a little," correct?

A. Yes.

Q. What efforts did you make to establish whether or
not there was blcod in Mr. Kobe Bryant's hotel room?

A, Unm, when we interviewed him, and the viectim, their
statements were consistent with what they indicated had
happened, so I didn't see the need to have to examine for
something like that.

Q. So the answer is you did nothing to see if there
was any blood in the hotel room, correct?

a. That's correct, Just casuval observations.

Q. And the accuser had specifically described to you
where she claimed that this alleged assault happened,
correct?

A, Both parties did, that's correct.

Q. And you didn't make any attempt to take a sample
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of the carpet from that area, correct?

A, That's correct.

Q. To see if there was any blood whatsoever?

A, That's correct.

Q. And in fairness, Detective, was that in part
because the amount of blood was so de minimis, so small,
that you didn't expect to find any?

A. Well, there were a number of things. One was the
amount cf blood, that it was a small amcunt; and two, the
statements that were given by both parties of where the
incident tock place.

Q. Let me back up here for a moment, Detective. When
you were —— and I want to go back to you talking to the
nurse examiner and her opinion. Did you ask her whether
repeated acts of sexnal intercourse could cause someone to
bleed?

A. I don't recall that specific question, as far
as -—- I mean, could you be more specific as far as repeated
acts? I mean, are we talking about in a day, over a period
of time? I don't know.

Q. Sure. Based on what you now know about the facts
of this case, did you go back to her and ask if what you
know now, if that -- that series of events could have
resulted in a small amount of blecod that you now describe?

A. I did ask her about any prior acts that could
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cause those types injuries, would those injuries still be
apparent at that time. And her response was, it would be
unlikely if it occurred over, you know, two or three days.

Q. Over -- over the two or three days. But she did
say that the injuries were recent, correct?

A, Yes.

Q. But she couldn't tell you how recent?

A. Um, with talking with her further, she had stated
to me, within 24 hours.

Q. That's not in your report, is it, sir?

A. No, it*s not.

Q. Let's —— let's look specifically at your report,
because your reporit says what I just said, correct?

A, I -

0. That she told you that the injurles were recent,
that she simply couldn't tell how recent they were?

A. Right. 5And I spoke -- I'wve spoken with her

further about that, too, so.

Q. Since last Thursday?
A, Yes.
Q. S0 when this issue came up last Thursday, you went

back and talked to her some more?

A. Yes.

Q. But you still didn't ask her about her opinion in

light of all of the facts that we've established here this
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morning, correct?

A. We've talked about some of them, but not all of
them, that's correct.

Q. Detective Winters, I'd now like to go through the
story that the accuser told you --

A, Ckay.

Q. -— and examine that in a little more detail.

The accuser told you that she was working the
front desk when the call came in from Kobe Bryant's travel
agent, correct?

A. Yes.

Q. And she learned that it was Kobe Bryant who was
coming to the hotel that evening?

A, After 2 little bit of investigation, I would
guess.

Q. A little questioning of the travel agent?

A, Yes. Because the names were different at first.

Q. He -- the travel agent attempted to register him
under a pseudonym, correct?

A, Yes.

Q. But it became obvious in that initial conversation
that it was a pseudonym, and the person that wag coming was,
in fact, Kobe Bryant?

A, Yes.

0. And she learns about this at approximately 4:00 in
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the afternoon?

A, I want to say between 4:00 and 4:30.

Q. Now, she's supposed to get off work at 7 o'clock
that evening, correct?

A Yes.

Q. But she stays late. She stays until Mr. Kobe
Bryant arrives, correct?

A. Yes. Because she had arrived late, also.

Q. Yes. ©She actually gives you two reasons as to why
she stays late, correct?

A. Yes.

Q. And the first reason she gives you, and I'm now
quoting here, is, quote, she was excited to meet Kobe
Bryant, closed quote?

A. That's correct.

Q. She also said that she was late because of car
trouble and so wanted to make up the hours?

A. Yes.

Q. Now, according to the accuser, Kobe Bryant arrives
about 9:45 or 10 o'clock?

A. Yeah. Somewhere between 9:45 and 10:00. That
sounds about right.

0. S50 for about five hours, the accuser is at work
with the bellhop before Mr. Bryant arrives, correct?

A. I don't know what time the bellhop -~ the

-27
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bellhop was there, so I never —-

Q. You never inquired what time he got to work?

A, Another detective did that interview, and I don't
recall seeing exactly what time that was, so.

Q. I'1l just bring you one at a time, Detective,
because they're so big.

A, Okay.

MRS. MACKEY: May I approach?
THE COURT: You may.

Q. (By Mrs. Mackey} These are the same notebooks
that I gave you last week, Detective, and they contain the
discovery or police reports that have been provided to us by
the prosecution. And I'm looking there at page number 652,
That is the time card for the bellhop. And you see there
that he gets in to work at about 2:28 in the afternoon?

A, That shows when he -- it leooks like he checked in,
yes.

Q. Okay. ©So seeing that now, does that allow you to
agree with me that for about fiwve hours the accuser and the
bellhop worked together?

A, I still don't know that they worked together,
They were there at the same time.

Q. QOkay. Fair enough.

When Kobe Bryant arrives at the hotel, the accuser
is waiting in the lobby with his room key, correct?

[11-28
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Yes, I believe so.

And she escorts him to the hotel rocm?

Yes.

She is accompanied by Mr. Bryant, his two security

and his trainer, correct?

Yes. But in the interview I think she just states

that there were two other pecple, so.

Q.
A,
Q.
others?
A

0.

You are correct. She forget one?

Uh-huh.

But you now

Yes, I do.

know that there were actuvally three

Okay. And the accuser had assigned Mr. Kobe

Bryant the hotel room to which she takes him, correct?

A.

I don't know how it was all assigned, but she

takes him €0 a room that was reserved for him.

a.

A.

Q.
correct?

A,

Well, she's working the front desk, correct?

Yes. So.

And there was no one else to assign those rooms,

I__

MR. CRITTENDEN: Objection. Speculation.

MRS. MACKEY:

I'm asking if he knows that there's

anyone else that could have assigned the rooms.

THE COURT:

You may ask that question.
[11-29
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THE WITNESS: I don't know if anybody else could
have assigned the rooms. It's my understanding that she may
have, so I don't specifically remember if I asked her that.

0. (By Mrs. Mackey) But it's your understanding that
she may have assigned that room?

A. That's correct.

Q. Okay. And you know that the hotel is about a
S6-room hotel?

a. I don't know hoew many rooms there are, but that
sounds about right.

Q. I have to give you the other notebook.

A. Ckay.

MRS. MACKEY: And, Judge, if I could also ask for
an exhibit to be marked.

THE COURT: Have you marked it, or are you asking
to mark it?

MRS. MACKEY: I have a sticker om it, but I don't
have a number. BAnd I didn't know if you wanted us to do
letters or numbers.

THE COURT: Let's do —-- what is the State?
State's 1. So let's do letters.

MRS. MACKEY: Okay. Exhibit A, then.

Q. And it's page 269, Detective.
Do you want me to move this for you?

A. No. That's fine. 269, you said?
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A,

Q.

Mr. Bryant was staying.

corner there,

it goes.
A

Q.
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Yes. That was provided by the hotel pursuant to a

You've seen that before, correct,

¥eo, I have not.

That is a lodge room map of the hotel where

it says rooms 50 to 56,

Do you see that?

Yes.

Now, you're alsc aware that prior to Mr. Kobe

And you see in the upper left-hand

and that's as high as

Bryant coming in to that hotel, that there were only four

rooms occupied,

P oo P

Q.

correct?

1 learned that after.

You knew that as you sit here today?

Yes. T know that now.

Okay. 8o there were 52 rooms from which the

accuser could choose the rooms that she assigned to Mr.

Bxyant and his party,

A Yes.
Q.
correct?
MR. CRITTENDEN:
speculation.

correct?

Now, she assigned room 35 to Mr, Kobe Brvant,

THE COURT:

Well,

Objection. Again calls for

I think that there had bsen

Kobe

previous testimony by this witness that he thinks that she

1-31
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did do it. Now, to the extent that we give credibility to
that piece of information, it goes to what I think he means.
So I'd overrule it at this time.

MR. CRITTENDEN: Then, Judge, I would also object
to relevance.

THE COURT: That could be a more interesting
issue.

Where are we goling?

MRS. MACKEY: Judge, I think that -- do you want
to do this here or at the bench?

THE COURT: We could do it right there.

MR. CRITTENDEN: Judge, we could go up to the
bench. That's fine.

THE COURT: Okay. If you want to come on up.

All right. ZILoud enough so that Ms. Goodbee can do
the record, please.

{The feollowing comference then occurred at
sidebar.)

MRS. MACKEY: What this evidence 1s going to
establish is that she assigned rooms putting Mr. Kobe Bryant
at one end of the hotel, and the rest of his party at the
other, and that she knew that.

THE COURT: Well, the relevance of that goes to?

MRS. MACKEY: It goes to the consent, Judge. I'll

move through it guickly.
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THE COURT: To the extent you can get that in,
I'll let you try. I'm not sure you can, because to the
extent the witness doesn't know, then the speculation comes
in.
MRS. MACKREY: Okay. Thanks, Judge.
(The following proceedings were held within the
hearing of the public.)
Q. (By Mrs. Mackey)} Detective, you know that
Mr. Kobe Bryant stayed in room 35 on June 30th and July 1st,
correct?
A, Yes.
Q. And you know that that's a first floor room at the
very end of the first floor hall, correct?
A, That sounds right.

Q. And that you know that the accuser told you that
that was as far away from the front desk and lobby area as
you could get, correct?

A. That -- the only -- I think that comes up when
she’s describing how to get there, because it's kind of a
confusing setup on how to get there. So I think that's what

she says, in context.

Q. Would you like to see it in --
A. Yes. Just to be more —-
0. Sure. Page 963. And you ask her, Where is that

located in the lodge? Because I'm not very familiar with
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the rooms. She responds, it's actually the very last room
on the first floor, about the farthest room you could get

from the front desk or the lobby area.

A, Yes.
Q. The security guards were in room 18, correct?
A, I don't know specifically what rooms they were in.

I just know two rooms that were for them. I don't know
which rooms who was in.

Q. Okay. Let's see where that is. You didn't go to
the room where the security guards were that evening?

A, No, I did not.

Q. But you're aware that in a recent interview the
accuser had stated that they did stay in room 182

A, I don't know.

Q. If you'll look at page 1014.

MR. CRITTENDEN: Judge, I'm going to object. The
information that she's referring to, this officer knows
nothing about, and it would be, as the Court's prior ruling,
double hearsay, which the Court is not allowing.

THE COURT: Let's move on.

MRS. MACKEY: Judge, this comes from a
tape-recorded interview of the accuser that there's a
transcript of. This is in the officer's case file.

THE COURT: Not in my file. So if he is

indicating to you that he has no knéwledge of it, that's
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where we are.

I have this chair here to that put one of those
books not being used.

THE WITNESS: Okay. Thank vou.

0. (By Mrs. Mackey) Did you investigate where the
trainer that accompanied Mr. Kobe Bryant stayed?

AL No.

Q. So you did not do any investigation to determine
whether the rest of Mr, Kobe Bryant's party was staying on
the night of June 30th?

A. I just knew two rooms that they were staving in,
and I left it at that.

0. You didn't know where they were?

A, Physically?

Q. Yes.

A, I had an idea where they were when we were talking

with them that night.

Q. And what was your idea?

A, They were with other detectives, I believe, in the
lobby.

Q. No, no, no. I'm sorry. I'm not being clear. Did

you know where the rooms to which they had been assigned

were?
A. No.

0. You didn't do any investigation that night to see
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how close the security guards were to Mr. Kobe Bryant?
A That's correct.
Q. Didn't ask any of those questions?
A, I don't recall right offhand, no.
0. Nor as to the trainer, correct?
A, That's correct.
Q. And you've done nothing since July lst or 2nd to
determine where those people were staying, correct?
MR, CRITTENDEN: Judge, again I'm going to object
to relevance. This has been asked and answered.
THE COURT: One last question, then let's move on.
Q. (By Mrs. Mackey) And you've done nothing since
July 1st or 2nd to determine where those people were
stayving, correct?
A, Thank you.
MRS. MACKEY: My able cocounsel has just fixed
this problem, Your Honor.
THE CQURT: Remains to be seen.
Q. (By Mrs. Mackey) Could you look at page 965, sir,
which is your interview of the accuser. Third line down.
A. Uh-huh.
Q. Your question, What rooms were the bodyguards in?
Answer, 18 and 2072
A, Uh-huh, vyes.

Q. So you, in fact, did know?
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A, I just know they were two rooms. I don't know if
they were in 18 or 20. I guess you could assume both.
There were three people —-

Q. Well, it says "18 and 20," correct?

AL Uh-huh., Yes.

Q. And she told you that she had assigned three
rooms, correct?

Yes.
So she assigned Mr, Kobe Bryant 35, correct?
Yes.

And she assigned the other two 18 and 207

Yes. For the remaining parties,

© » o P o P

Okay. Now, let's go back to Exhibit A, page 269
of the discovery. Looking at that map, sir, room 18 is on
the other end of the hotel from rocom 35, correct?
A Yes.
Q. It's beyond the spa and lobby area and the front
desk, correct?
MR. CRITTENDEN: Judge, again, I'm going to object
to the line of gquestioning as to relevance. This is a
preliminary hearing. We're supposed to be going to the
probable cause as to the elements.
THE COURT: I agree. It's not —-—- if anyone
thought I was dense enough not to figure this out, I now

officially declare that I'm not that dense. I got it.
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Let's move on to the next topic. The rooms are far apart.
MRS. MACKEY: OCkay. And she's done.
THE COURT: We think. All right. Let's go.

Q. (By Mrs. Mackey) The accuser takes Mr. Kobe
Bryant down to his room, and while she's there, she says
that Mr., Kobe Bryant pulls her aside and has a private
conversation with her, correct?

A, Yes.

Q. And that he asks her to return in about 15 minutes
to give him a tour of the hotel?

A. Yes.

Q. And she agrees?

A, Yes.

Q. She leaves at that point, along with the other
folks, but then she returns by herself back to Mr. Bryant's
room?

Al Yes.

Q. And she returns by what she calls the, quote, back
way, closed quote. Correct?

A. Yes.

Q. And she describes that as going out the front

entrance to the hotel, correct?

A. Yes.
Q. As if she was leaving?
A, Yes.
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Q. She takes a left around to an employee entrance?
A, Yes.
Q. She comes through that employee entrance into the

employee cafeteria?
A. Yes.
Q. She comes out the employee service entrance into a

hall, correct?

A, Yes.

Q. She takes an elevator dewn to the first floor,
correct?

A, Yes.

Q. And then finally arrives at Mr. Bryvant's room,
correct?

A, Yes.

Q. And she tells you this is because she doesn't want

te create a hassle, those were your words last week, with
the bodyguards, correct?

A. That's correct.

Q. Basically, she doesn't want them to know that
she's going back to the room?

A. Yes.

Q. Right? She gets to the room, she knocks, and
Mr. Bryant answers, correct?

A, Yes.

Q. And then they ¢go on a tour, correct?
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A, Yes.

Q. And they tour the public areas of the hotel,

correct?
A, Yes.
Q. And during that tour, according to the accuser,

she and Mr, Bryant are flirting and talking, correct?

a. Yes.
Q. She tells you that he asks if she has a boyfriend?
A. Yes.

Q. She tells you that she is flattered because he
asks her -- he tells her that she looks nice. Something to
that effect?

A, That's ~- yes.

Q. And that she's flattered because he compliments
her on the way she's dressed?

A Yes.

Q. And she told you that during the tour with
Mr. Bryant, that she was being flirtatious with ~-- that he
was being flirtatious with her, and she was being
flirtatious back, correct?

A, Yes.

Q. And she told you that she, quote, "Was excited
that he was Kobe Bryant and was showing interest in her,”
correct?

A. That's correct.
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Now, during this tour they just happened to meet

the bellhop, right?

for a while, they talk to some other guests. And then EKobe

A.

? ©

° ¥ oo ¥ ©

At some point, ves.

He's not out by the bell stand?

I don't know where he's at.

Well, he's out by the terrace, right?
I'm not sure.

Do you want to look at page 96672

Yes. That's correct,

Okay. So meets him out by the terrace. They chat

Bryant asks for help getting back to his room, correct?

in,

A, Yez, I believe so.

Q And she agrees?

A, Yes.

Q. She takes him back to the room?

A, Yes.

Q. And he invites her in, according to her?
A, Yes.

Q. And she goes into the room, correct?

A. Yes.

Q. Of her own free will, correct?

A. Yes.

Q. Mr. Kobe Bryant doesn't drag or pull or push her
correct?

[1-41
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A, That sounds correct. I don't think he did.
She just walks in?

A. Yes.

Q. And she told you that when she went into that
room, she was expecting Kobe Bryant to, quote, "put a move
on her," correct?

A. I don't recall that.

Q. Do you want to look at page 8822 It's about
halfway down the page. If yvou need help finding it, I'll
come point it out to you.

A, Okay.

Q. Have I guoted that correctly?

A, Uh-huh, yes,.

Q. And with this feeling or knowledge, she willingly
goes in to this hotel room at the end of the hall, correct?

A, Yes. 8he -~ she does state, though, she thought
he was going to try to make a move on her.

Q. Right. Right.

A, So that's.

Q. Once in the room, the accuser tells you that,
according to her, she and Mr. Bryant sit down, and, in her
words, begin to chitchat, right?

A, Yes.

Q. And the subject of this conversation is Jacuzzis

and tattoos?
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A, Yes, I believe so. Yes.
Q. And we'll start with the tattoos, because that was

the first part of the conversation as she related it to you,

correct?
A, Yes.
Q. Now, she has two tattoos, correct?
A, That I knew of, yes.

Q. At the time she only told you about one tattoo,

Yes.

The one on her ankle?

A
Q
A, Yes.
0 But vou know now she also has one on her back?
A Yes.
Q Right? Now, she never mentioned that to you
during this particular initial interview with her, correct?
A, I don't believe so.
Q. But you know now that she has one on her, on her
lower back, correct?

A, I'm not --
MR. CRITTENDEN: Objection. Calls for
speculation,.
MRS. MACKEY: I'm asking him if he knows.
THE COURT: I think that's the whole point of it.

MR. CRITTENDEN: Okay.
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THE COURT: But I think she's asking that. If vou
don't know, you don't know.
THE WITNESS: I kmow it's on her back, I don't
know the exact location.
Q. {(By Mrs. Mackey) You don't know where it is?
A, I never saw it. That's correct.
Q. And you know that she has admitted to pulling the

strap of her dress down to show that tattoo to Mr. Bryant,

correct?
A, No.
Q. You've never heard that?

4, No., I don't recall her saying that specifically,
unless, you know, I could double-check the transcript. T
remember what Mr. Bryant said about pulling a strap or

something like that, so.

Q. Pulling a strap?
A, Yeah.
Q. But you're not aware of her recent statements

about that issue in a recent interview?

A. No.

Q. Okay. You collected the clothing from the accuser
on July 1st, 2003, correct?

A, Yes, we did.

Q. None of that clothing was damaged in any way,

correct?
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I guess, specify "damage."”
No rips, no tears?

. It didn't appear to be, no.

I

Now, after they get done talking about these

tattoos, the conversation turns to the Jacuzzis, correct?

A, Yes.

Q. The Jacuzzi at the hotel is out in a public area,
correct?

A. I know there is one out in the public area. I

don't think there's another one somewhere else, so.

Q. And there was not one in Mr. Bryant's hotel room?
A, No.
Q. So she tells you that Mr. Bryant's interested in

having a Jacuzzi with her, correct?

A. Going to the Jacuzzi, yes.

Q. And the one that you're aware of is out in the
public place, correct?

Al Yes.

Q. And she tells you that she's getting a little
uncomfortable or a little worried about this conversation,
correct?

A, Yes.

Q. But she doesn't go out to the public place where
the Jacuzzi is, does she?

A No. No. No.
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Q. In fact, what she does is she stands up, and she
doesn't even tell Mr. Bryant that she's a little worried
about the situation, does she?

A. I gon't know what she told him. I don't think she
told him anything like that, no.

Q. She didn't tell him she was uncomfortable with the
situaticn, did she?

A, I don't —

MR. CRITTENDEN: Judge, I'm going to object.
Speculation.

THE COURT: Well, it seems to me that -- well —

MR. CRITTENDEN: The form of her question was
asking for speculation on the part of the detective.

THE COURT: Well, I thought the form of the
question was to determine whether the accuser had indicated
in her interviews with this witness whether she had
communicated her lack of comfort.

MR, CRITTENDEN: Okay. That I didn't hear from

the --
THE COURT: Was that the intent? ;
MRS. MACKEY: Yes, sir.
THE COURT: All right. Ask it along those lines,
Q. (By Mrs. Mackey) She didn't tell Mr. Bryant that

she was getting uncomfortable with this situation, correct?

MR. CRITTENDEN: Again, I object to the form of
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the question. It asks for speculation.
THE COURT: How about, what did she tell about
that?
Q. (By Mrs. Mackey) Did she tell Mr. Bryant that she
was uncomfortable?
MR. CRITTENDEN: Again, Judge, objection.
THE COURT: Well, that objection I'm going to
overrule. You may ask that question.
Q. (By Mrs. Mackey) Did she tell Mr, Bryant that she
was getting uncomfortable with the situation?
A, No.
Q. Now, when she stood up, at that point she stood

up, and, according to her, Mr. Bryant asks for a hug,

correct?
A, Yes.
And she hugs him back?
A, Yes.
Q. And they begin kissing, correct?
A. Yes.
Q. And she tells you that this hugging and kissing

goes on for about five minutes, correct?

A. Yes.

Q. And she tells you that this hugging and kissing is
totally consensual, correct?

A. Yes.
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Q. She tells you that she drapes her arms around his
neck?

A, Yes,

0. While she's kissing him?

A, Yes.

Q. And you've learned that this kissing also involved

French kissing, correct?

AL i don't know.
Q. So again you're not aware of the recent interview?
A. No.

MR. CRITTENDEN: Judge, I'm going to cbject to
that as being asked and answered. He's already indicated
he's not aware of any recent interview.

THE COURT: Well, it is now. Go on.

Q. (By Mrs. Mackey} She is fully and willingly
participating in this hugging and kissing, correct?

A. She said she consented to it.

Q. Then she tells you that Mr. Bryant begins to touch

her in ways that she doesn't want, correct?

A. More specifically, she said "groping,™ vyes.

Q And that she resists?

A, Yes.

Q Now, in addition to the sexual assault exam that

was performed on the accuser, Mr. Bryant also underwent a

sexual assault exam, correct?
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A, Yes.

Q. And included in that was a full body exam of him
to see if there were any marks on his body, correct?

A, Yes.

Q. And when the nurse examiners looked him over from

head to toe, they didn't see a single scratch on him,

correct?
A. That's correct.
Q. Not a single red mark, correct?

MR. CRITTENDEN: Judge, I'm going to object. This
is beyond the scope of direct.

THE COURT: Mrs. Mackey.

MRS. MACKEY: Judge, this goes directly to lack of
force. There is not a mark on Mr. Bryant's body to indicate
that he was involved in any struggle whatsoever.

THE COURT: It's the flip side of this coin.

Overruled.
Q. (By Mrs. Mackey) Not a single red mark, correct?
A, That's —-— other thap his knee operation, they made

comment on that.

Q. The surgical incisions. Sure.

A. Uh-huh.

0. But nothing to indicate he'd been involved in any
kind of a struggle whatscever, correct?

A. There were no marks on him.
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Now, she also claims to you, Detectiwve, that when

she tried to get out of the room, that Mr. Bryant blocked

her way to the door, correct?

A

0.

A,

Q.
correct?

A.
door.

Q.
correct?

A.

Q.

Yes.
Which door?
The exit door.

Well, there's three doors out of that hotel room,

I think there's two sliding glass doors and a main

Right. And so the main door goes into the hall,

Yes.

But the two sliding glass doors go out onto a

ground flooxr patio, correct?

A.
Q.
A,
Q.

A.

Yes.

So which door was he blocking her way to?
The door out to the hallway.

Did you ask her that specifically?

Um, the way she described it, I understood what

she was talking about.

Q.

door?

Did you ask her why she didn't go out the sliding

No.

After you had interviewed the accuser, both at herx
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home and at the sheriff's office, you were concerned, based
on what you had heard, that she had never clearly told Kobe
Bryant "no," correct?

MR. CRITTENDEN: Judge, I'm going to object to
relevance. In regards to what the case law, Judge,

People v. Dunton talks about if force is applied and there's

evidence of that force, consent doesn't matter.
THE COURT: You asked the questions on direct.
Qverruled.

A, At the time that -- when I was conducting the
interview with her, I was also taking notes. So when I
asked her a lot of those gquestions, I may have over -- it
was a miscommunication on my part. But after reviewing
reports, she did indicate that she had told me in the
interviews that she had told him "no" on a couple different
occasions.

0. (By Mrs. Mackey) Well, but you, in vyour report —-
and I'll direct you to page 21 of the discovery -- you
clearly say, "I asked the accuser why she never told Bryant
‘no.™™ You asked her that, didn'’t you, Detective?

A. Yes, I did.

Q. And her response was not, oh, but I did. That's
not how she responded to you, was it?

A. I'd asked her the question of why she never told
Bryant no. I followed up by asking her, what things did she
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do that would make Bryant realize that she wasn't a
consenting party to the sexual acts. Bnd she answered --
Q. But she never protested to you and said, but
Detective, I did tell him no?
A. I don't recall specifically if she said that.
Q. Well, you certainly would have put that in your
report, wouldn't you?

A. Maybe. Yes, I would think so.

Q. And it's mnot in your report?
A, No.
Q. You know now, based on ycur investigation, that

one of the few other rooms assigned at the hotel that night
was the room directly above Mr. Kobe Bryant, correct?

MR, CRITTENDEN: Judge, again. Objection. The

relevance.
THE COURT: Where are you going?
MRS. MACKEY: They heard nothing, Judge.
THE COURT: Overruled.
0. (By Mrs. Mackey) Correct?
A, I believe there was a rocom that was rented above
his. Or that was occupied the night ¢f the -- the incident.

Q. And that they slept with their windows open?
A, I don't recall about their windows were open or

not.

Q. Do you want to loock at page 266, It's the last
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paragraph. And please don't read their names;

MR. CRITTENDEN: Judge, I'm going to object.
She's asking for information based not on what this
detective knows, but based on hearsay evidence that another
person knows.

THE COURT: Which would be about the totality of
the evidence.

Here's the thing -~ could you come up, please.

(The following conference then occurred at
sidebar.)

We —— my concern is I don't intend this to be &
trial on all of the potential issues.

It goes, to my mind, toc trying to establish the
absence of probable cause.

MRS. MACKEY: Well, it goes to -- technically,
Judge, what it gces to is the lack of force.

THE COURT:; Okay.

MR. CRITTENDEN: Judge, I don't know how that goes
to the lack of force.

MRS. MACKEY: My question would be, did anybody
overhear anything to suggest that there was something
forceable happening?

MR. CRITTENDEN: But they're alsc basing this on
information that he doesn’t personally have knowledge of.
He's referring to information that has been gotten from
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hearsay, which is double hearsay from another source.

THE COURT: Let's talk about that. The source of
the information is what?

MRS. MACKEY: It's an interview by Jerry Sandberg
of the DA's office that finds its way into his case filing,.

THE COURT: 5o it falls into this double hearsay
issue.

MR, CRITTENDEN: Yeah.

MRS. MACKEY: But, Judge, what happened last week
was I objected on the double hearsay when the question was
about what the accuser claimed the bellhop had said. When
the question was based on what have other officers told you,
what else do vou know from the totality of this
investigation, I very carefully did not object, because I
think that falls under the fellow officer rule.

THE COURT: Well, let me ask this. As I
understand it, and I may be wrong, that at that point the
investigation shifted from one agency to another agency,
from the sheriff's office to the DA's office?

MR. CRITTENDEN: The investigation, yeah, that's
right. Correct.

THE COURT: And what knowledge did this officer
have about what was conducted by the district attorney's
office?

MR. CRITTENDEN: None, as far as I know,
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THE CQURT: Mrs. Mackey.

MRS. MACKEY: But he's already testified to things
that came out of the DA's investigation saying that he's
known that.

THE COURT: Well, I'm certain that there’s been a
lot of testimony that's come in that could have formed the
basis of an objection.

Here's my concern, is that --

MR. CRITTENDEN: Judge, just also regarding the
double hearsay, everything he testified to, he has personal
knowledge of. It wasn't something that he knew from another
officer --

THE COURT: Okay. I do have some concerng with
that assertation. For example, I don't think we need to get
into that. But I mean, on the grounds of double hearsay
objection, I'll sustain.

(The following proceedings were held within the
hearing of the public.)

MRS. MACKEY: May I have just a moment, Judge?

THE COURT: You may.

Q. (By Mrs. Mackey) Final part, series of questions
about what the accuser told you when you interviewed her in
early July.

What she tells you is that during what she claims

is a sexual assault, that when she started to get a little
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more aggressive and tried harder to get away, that's when he
stopped, correct?

A, Yes.

Q. And he did stop, correct, Detective?

A, Yes.

Q. What the accuser tells you is that when she
effectively communicated with Mr. Bryant, he stopped, right?

A. What do you mean by "effectively communicated®

with him?

Q. When she took her hand and moved his hand away, he
stopped?
A. If you want to call that communicate, then yes.

Q. Okay. All right. Forget what -- the label I put

on it.

A, Okay.

Q. Okay. There's no dispute that he stopped,
correct?

A. Yes. Yes.
Q. Let's now talk about what happens after the
accuser leaves Mr. Kobe Bryant's room.
The first person that she meets is the night
avditor for the hotel, correct?

A, Yes,

Q. And the night auditor tells you that she does not

believe that the accuser was assaulted, correct?
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MR. CRITTENDEN: Judge, I'm going to object. 1It's
asking for information from double hearsay.

MRS. MACKEY: It's right in his report, Your
Honor.

MR. CRITTENDEN: It's not in his report.

THE COURT: Page and line?

MRS. MACKEY: It's on page 20 of his reporxt.

THE COURT: Why don't you establish what occurred
between this officer and the night auditor.

THE WITNESS: Can I add something? I didn't
interview the night auditor. That was another deputy.

Q. (By Mrs. Mackey) You wrote the report up,

correct?

A. ¥ did write the report up, ves, from what she told

me.
Q. From what she told vou?
A Yes.
Q. Right. ©Okay.
MR. CRITTENDEN: So again, Judge, it’s double
hearsay.

MRS. MACKEY: I thought he just said from what the
night auditor said.

THE WITNESS: From the deputy said.

THE COURT: If I understand correctly what

occurred, Deputy Winters wrote a report based upon what
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another officer told him about an interview with a third
person.

Q. (By Mrs. Mackey) She did also provide you a typed
statement, correct?

A. I believe so, ves.

Q. And that's in your report, correct? In your case

file?
A, It's in the case file, yes.
Q. And you've seen that?
A. Yes.

}AV.Cr'szﬁwhz
MRS —MACKEY: And Judge, I'd also then also cobject

to the line of questioning of this as to relevance.

THE COURT: Make an offer. Where are we going?

MRS. MACKEY: Judge, this was the very first
perscn that --

MR. CRITTENDEN: Judge, I'd ask to approach.

{The following conference then occurred at
sidebar.)

MRS. MACKEY: This is the very first person that
sees the accuser upon her leaving Mr. Bryant's room. This
is the person that -— with -- who stood beside her during
the time that she did the paperwork that the prosecution
asked about last week. This is the person that observed the
accuser immediately upon her exit from Mr. Bryant's rcom.
It goes —-
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THE COURT: Okay.- What is different about this
and the prior line of questioning than what you asked on
direct with regard to the bellman's comment?

MR. CRITTENDEN: My bellman's comment was as to
her demeanor. As to what this person says and her
credibility and whether she believes her, this person met
her for the first time that night. And as for what this
person believes, whether or not to believe a stranger or to
believe or not --

THE COURT: What I will allow is questions in
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regards to the demeanor only.

(The following proceedings were held within the

hearing of the public.)

Q.

(By Mrs. Mackey)

Do you need to refer to that

written statement, Detective, that's on page 477

A, Yes. If I may.

Q. Sure. Do you have it there in front of you, sir?
A. Yes, I do.

Q. Now, we agree that the first person the accuser

sees after leaving the hotel room of Mr, Bryant is the night

anditor,

correct?

MR. CRITTENDEN:

speculation as to that.

THE COURT:

Well,

Judge, I would obiject to

I think it's a question.

don't know what the answer is.
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A, If I may finish reading?

Q. {(By Mrs. Mackey) Absolutely.

THE COURT; Hold on for a second.

Ckay. Go ahead

0. Are you ready, Detective?

A, Yes.

Q. What the night auditor tells you through her
written statement is that the accuser was very excited that
Kobe Bryant was coming to the hotel, correct? That that was
her demeanor prior to the arrival?

A, Yes.

Q. And she tells you that after the accuser has shown
Mr. Bryant to his room and returns to the front desk ares,
that the night auditor tells hex, you know, you can leave
now, your shift's over, I've got it from here. Right?

MR. CRITTENDEN: Judge, I'm going to object. This
has nothing to do with the Court's previous ruling regarding
questions on demeancr., It is actually getting into hearsay,
double hearsay as well.

THE COURT: Well, I'm not sure it is double
hearsay, but --

MR. CRITTENDEN: She's asking the comments that
someone else made to her, that she then writes into a
letter --

THE COURT: I understand what you said. Okay.

[11-60



10

11

12

13

14

i5

1é

17

18

19

20

21

22

23

24

25

93

MRS. MACKEY: Oh, I'm sorry. I didn't understand.
I got it.

THE COURT: That part of it I agree is double
hearsay.

MRS. MACKEY: That's fine, Judge.

THE COURT: The observations relative to demeanor
are what we spoke about. Let's limit it to that.

MRS. MACKEY: Right., Okay.

Q. (By Mrs. Mackey) She sees that the accuser stays
past her shift in order to give the tour to Mr. Bryant,
right?

MR. CRITTENDEN: Judge, again, I'm going to
object. That has nothing to do with demeanor.

THE COURT: Well, I think it's a preliminary
issue, but let's move it to that direction. Overruled.

Q. (By Mrs. Mackey) And she tells you that she sees
the accuser return from the tour with Mr. Bryant, correct?

MR. CRITTENDEN: Again, Judge, I'm going to object
as also mischaracterization of the actual evidence. She
didn't tell this detective anything. The detective received
a letter from this person, allegedly.

THE COURT: All right. Well, I think itfs fairly
similar. But you may distinguish them even more carefully.

Q. {(By Mrs. Mackey) In the letter she tells you

that —— I'm just going to go right to the letter here,
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Judge —-- that she —-- that the accuser arrived back at the

desk after giving the tour, about 10 to 15 minutes later,

correct?
a, Yes.
Q. And that the night auditor asked the accuser to

please finish her cash sheet, correct?

MR. CRITTENDEN: Again, Judge. Objection. That
has nothing to do with demeanor.

MRS, MACKEY: I'm trying to get there, Judge.

THFE. COURT: Well, I do understand your concern,
but you have to get to someplace without =~ so that there is
not -- the information that is being offered isn't
completely inaccurate.

MR. CRITTENDEN: Okay.

THE COURT: But I would like to move it on.

Q. (By Mrs. Mackey) Do you remember the question, or
do you want me to try it again?

A, Could you ask the question again, please.

Q. Sure. She asked her ~- the night auditor asked
the accuser to please finish her cash sheet, correct?

A Yes.

0. And you understand that to be counting out her
drawer at the end of the night?

A, I presume so.

Q. and in fact, the accuser did that. She counted
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(Court reconvened at 11:45 a.m., with all parties
present, and the following proceedings were held with the
jﬁry present:)

THE COURT: Doctor, you may resume. the stand and you
may bring in the jury.

Okay. Miss Mackey.

CROSS-EXAMINATION

BY MS. MACKEY:

Q Good morning, Dr. Van Scoyk?
A Good morning.
0 When you prepared the report in this case which is

dated April 17, 1989, you relied oh essentiélly three bodies
of information as I understand yotr testimony. The statement
given to you orally by Officer Cavélli and Denise Haws?

A Correct.
Officer Cavalli's police report-in this case?
Correct.
And the Mérch,1989 hospital evaluation?
Correct.

Children's Hospital evaluation?

L ol I I I -

That's correct.

0 And you also cohducted a one-hour interview of
Candida Hamilton?

A Correct.

Q That was on April 11, 19897
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A That's correct.
Q Now, Doctor, you received this referral for the

evaluation of Candida Hamilton from the District Attorney's

office, correct?

A Well, we were contacted by Denise Haws, the

caseworker.

0 Doctor, do you have your report with you today?
A Yes.
Q Doctor, if you look at that report there's a heading

that says reason for referral?

A I see.

0 It specifically says that you were requested by the
District Attorney's offiée to interview Candida?

A That's correct. Well I see that Denise was one who
contacted us and also Mr. Cévalli spoke with us. Also, they
both came down to the intervieﬁ.

That may be just a misuﬁderstanding on my part given
the féét that at that point ih time as far as I knew the
police were involved and the Sociél Services were involved,
S0 thét's bééicélly'an error on my pért.

I know down the road then certainly I was contacted
by the Diétrict Attorney's office but initially it was Denise
Haws and Mr. Cavalli. |

Q S0 you're reﬁort is incorrect, correct?

A That one statement would be incorrect then at that
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point in time, yes.

0 Your careful about preparing these reports.
A Well, usually. I mean we try to make them correct.
0 Through the statements of Chief Cavalli and Denise

Haws you had learned about Dr. Perna's_physical exam of the

chiladz
A That's correct.
Q And you had learned that Dr. Perna found an enlarged

vééinél opening and some rédness in the vaginal area?

A That's correct.

Q All also with those conversétions with Chief Cavalli
and Denisé Haws you leérned that Candida had fabricated
stories in the past?

A There was mention. That again -- they never told me
what she had fabricated. They just said that they were
requesting an outside interview because they felt theré would
be coﬁcerns that people woﬁld allege that Candy had
fabricated now.

I never did hear exactly what it was they were
concerned aboﬁt that she héd fébricéted. I now understand
that most likely they were referring to earlier unfounded
allegations.,

Q Specifically, Doctor, again, reférring to your
report, if it would help you remember on the top of page two,

you said that the concerns of the District Attorney's office
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were compoﬁnded by Candy's history of quote "fébricating
other storieé" close quote.

MR. MICHAELSON: Your Honor, I object. I think this
is a mischaracterization. First of all, I don't see any
referehée to the District Attorney's office in the paragraph,
éﬁd although I guess I can be corrected, I believe that
qﬁestion has been aéked and answered.

THE COURT: Well, is there or is there not é
réference to the District Attorney's office.

MS. MACKEY: Your Honor, I would be happy to read
the full paragraph if that woﬁld clear it clear it up.

THE COURT: You may.

MR. MICHAELSON: Excuse me, Judge, that is not
appropriate impeachment. She can show the docﬁmént to the
Doctor who wrote this and ask her what it meéﬁs, but if we're
going to be reading a report into the reéord ﬁe may és well
méke it an exhibit

0 (Ms. Mackey) You have the report in front of you,
Doctor?

A Yes, I do.

0 My question to you is that you knew ét the cutset
that there were questions with regard to Candy's credibility.
And what those concerns were based in pért on is her history

of -- and I'm using your language, her fabricating other

stories.
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A That's correct. That was a concern related to us by
Denise that éeople were concerned that Candy could, in fact,
coﬁld fabriéate stories. Again, she didn't offer examples.

I wasn't sure at the time what she was referring to
other than in the aésessment of this case it would be an
important factor to keep in mind, that people would be
questioning that.

Q Now, in fact, Dr. Van Scoyk, when you talked to
Chief Cavalli, he told you specifically that there had been
prior reports made to Social Services through Candida's
mother and grandmother about prior sexual contact?

a I believe that's éorrect.

0 S50 you knew that she had a history of fébricating
stories and kﬁew she héd made prior statements aboﬁt sexual
contact?

A I didn't know that she fabricated stories. I knew
people were concerned that she might. That was one issue to
be addressed in thé report, just to clarify, and yes, I d4id
know that there was a history of prior concerns, allegations
whétever, of sexual ébuses.

0 Now, Doctor when you are talking about the
assessment of children in general for substantiating whether
or not they have been sexually abused, you're talking aboﬁt
childreﬁ by énd large who are in the normal range of

intelligence, correct?
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A Not ngcessarily. I think there's a broad range of
the developmental conéerns and issues for each particular
child that, yoﬁ know come, to the sitﬁation.

It's not uncommon for children to have 1earﬁing

disabilities, emotional disabilities, whatever, that fall

|within the category of children who allege sexual abuse

SO. - -
0 Doctor, I'm talking about the normal range of
intelligence, not emotional disturbance -- the normal range

of intelligence.

a Yeah, I would séy that sort of bell-ghaped curve
for, you know, normal intelligence woﬁld follow, you know,
the case we get for evaluation, so I think on that bell-
shaped cﬁrve, right, most kids have sort of ﬁormal—age
appropriate intelligenée, then there is some that fall in on
the other end of the curve that have limited I.Q.
development.

Q When you are talking in general, Doctor, about these
studies that have been performed, they indeed follow that
bell;shaped curve, correct?

A Yes, I guess they would.

0 S0 the majority of the children that form the basis
for those reports ére in the normal range of intelligence?

A That would probably be accurate, although I haven't

look at those statistics.
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Q You agreé %ith me on that, though?

A It makes sense.

0 And also with respect to the those studies that you
are relying on, you are dealiné with children who are in the
-— that have agé—ébpropriate knowledge of sex?

A You know, I guess, again, your logié of the bell-
shéped cur%e and where most kids fall, you know, woﬁld méke
sense. I think that, you know, special attention is given,
though, in evaluating children with lesser abilities and how

do they fit into that spectrum as well.

Q I'm talking about in general, Doctor?
A That's fine.
Q And what you're basing your opinion on here in part

is stﬁdies that are done on the éeneral population?

A To some extent, yes.

0 Okay. Thirdly, those studies are based on the fact
that the children that are studied are essentially truthful

about significant events such as sexual assault in their

lives?
E: Maybe you can rephrase. I'm not quite sure.
0 In the studies to which you referred, there is an

assumption that children are essentially truthful about major
events in their life such as sexual assault?
y:\ I*m not sure it's in the assumption. I think it's

one of the conclusions drawn from looking at children's
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statements.

0 And fiﬁélly, these studies are based again on the
beli cﬁrve aﬁd the children that ére stﬁdied are essentially
within the normal range of emotionél response and behavior?

a That makes sense. Logically that would be the cése.

Q When you first interviewed Candy, you had access --
in fact, you had in your possession Dr. LaCross's report of
March 19897

A That's correct.

Q And you saw from that reﬁort that Dr. LaCross had
done some psychological testing of Candida Hamilton?

a berect.

0 Gave her four or five tests to test her

psychological profile?

A Yes.

0 And you saw that Dr. LaCross had had two interviews
with her?

A Correct.

Q And you saw that based on two interviews with the

child and that psychological testiné she came to some
conclusions and, in faét, some specific diagnosis?

A That's correct. |

Q Excuse me just a moment. And in that March
evalﬁatibn of Candida Hamilton, Dr. LaCross deécribed Candida

as presenting herself with a cold, detached, cynical and
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oppositional quality?

A That's what she described, yes.
Q That was much different from the child you saw?
A When I saw her, yeah, she presented much more in the

manner that I now see shé presented earlier with Dr. LaCross.
Q In the December 1988 report that you received
later?
L Correct.
When you saw her, Doctor, she was giggling?
Correct.
Enjoying playing the games?
Correct.
~And engaging in conversation with you?
Yes, she did.

She also fidgeted and moved around a lot?

A eI o I N o e

Quite a bhit; she wés anxious.

0 That's quite different from the child that Dr.
LéCross described?

A At that point in time, yes.

Q Now, Doctof, yoﬁ saw Céndida Hamilton in April,
épproximately threé weeké éfter Eéster where she cléimed her
father hurt her?

A I think that's about right, the 28th to April 11.

Q And Dr. LaCross saw her before the Easter where she

claimed her father hurt her?
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A That's correct.

Q She séﬁ her in December of '88 and March 6th of
19897

A Correct.

0 And when she saw her on March 6, her report shows

that she saw a child who was significéntly emotionally
distﬁrbed?

A Correct.

Q A child that referred to wanting to go puke in her
teacher's face?

A Correct. It's all in the report.

Q A child who claimed that her friend's mother was é
little whore?

A Correct.

Q Dr. LaCross described a child with a personality
disorder of wanting to get even with people with whom she was
in conflict?

A That's correct.

Q And she also described Candy wantiﬁé to prove her
conpetence to adults in her life?

A Yes, she did make that statement.

Q Dr. LaCross concluded, based on her interviews and
testing of the child that the progﬁosis for Candy was
extremely pessimistic?

A Yes, I recall reading that.
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Q Aﬁd that the likelihood of change was not very high?

A I reééll reading that.

0 She also séid that Candy appeared to be appareﬁtly
e#tremely stuck in an angry, hopeless position?

A Correét.

Q And then she made some specific diagnoses, Doctor,
and for that she uséd the DSM~37

A That's correct.

Q And you're familiar with thét?

A Yes, I am.

0 Yoﬁ use thét in your work don't you?

A Yes.

Q Would you please tell the jury what the DSM-3 ig?
A It's a compilation of the different acceptable
psychiatric diagnoses hopef&lly to differentiate diagnostic
diagnoses as well as hopefully give some standardization to

the treatment modes thét are helpfﬁl with the different

diagnoses.

It's kﬁoﬁﬁ to be soﬁewhat weék in the éreé, however,
of chiid diégﬁoses. It's not its stfﬁﬁg point, énd the next
is the DSM-3R, which ié Ehe thifa one, revised. The foﬁrth
one is about to come oﬁt, énd it has, T think, é better éreé
fof éhiidréh.

0 But the DSM-3R is widely accepted?

A Oh, yes.
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Q And you yourself do rely on it?
A Yes.
Q Now, actually, Doctor, the diagnosis that was given

by Dr. LaCross, is it called now a personality disorder not

otherwise specified?

A Correct.

Q And used to be célled a mixed personélity disorder?
A Correct.

0 And thét thét diégnosis is given when there's

features of more than one specific personality disorder

presented?
A That's correct.
Q For any one specific personality disorder not all of

the featﬁres are there?

A Correct.

Q But nevertheless the person that gives thisg
diagnosis seéé a signifiéént impairment becéﬁse of the
personélity disorder for social functioning?

A Correct.

Q Now, Dr. LaCross qualified that diagnosis with some
specific featﬁres of other personal disorders?

A Yes, she did.

0] You read those off to the jury. Specifiéélly,

Doctor, looking at the antisocial personality disorder?

A Correct.
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0 And now the essential featﬁres of anti-social
personélity disorder are a péttern of irresﬁonsible and anti-
soéial behaviors beginning in eérly childhood and continuiﬁé
into adulthood, correct?

A That's corre&t.

Q And typical childhood signs include lying, stealing,
truancy, vandalism, initiating fights, running away from home
and physical cruelty, correct?

A That's part of the diagnosis, right.

Q Furthermore, people with anti-social personélity

disorder have no remorse about their effect on others, their

actions?

A I kﬁow you're reading from the maﬁual so it's all
correct.

Q They may even feel justified in hurting or

mistreating others?

A That's correct.

0 S0 when Candy told the jury yesterday that she
fights with her teachers, and when you review the school
notes about how she fought with other children.ahd with her
teachers, that is consistent with the typical childhood signs
of éntisoéial personality disorder?

A Yes, it is, but I think one of the problems with
that is that until a child becomes an adult you don't have

any way to see if these patterns of behavior happening now
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are going to jell into or solidify into any aﬁti—social
peréonality disorder, and in children whét you use is the
diagnosig if those are the major traits that you are using to
make the diagnosis, you use the conduct disorder and the
conduct disorder is what you use with children who may or may
not develop anti—sociél personalities down the road, so I
think in fact it's incorrect to use the diagnosis of anti-
social personality diéorder with a child.

In place of that you use a conduct disorder for
children, and I think the reason for thét and the reason that
a child péychiatrist got involved with working on this manﬁél
is that you can't transpose a lot of adult diagnoses down to
children because children are in different developmeﬁtal
stages, sé just to note that Candy hasn't had time for us to
determine, she méy develop into an anti-gocial personélity;
she méy not. Tt's not really known.

0] It's particularly iﬁﬁortant in diagnosiﬁg an
antisocial personality disorder to know how the child behaved
before the‘aée of fifteen?

A Yes, that's correct.

0 Iﬁ féct, you can't even make that diagnosis unless
you know how the child behaved when she was a child?

A Thét's pért of the criteria, correct.

Q Dr. LaCross also diagnosed Candy with a borderline

personality disorder. The essential feature of that disorder
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is a pervasive pattern of instability, of self-image,
interpersonal relationships and mood?

A Correct.

0 Aﬁd people with a borderline personality disorder
often have inappropriately intense anéer?

A Correct.

Q They have recurrent suiéidal threats, gestures, or
behaviors or othér self-mutilating behaviors that are common.

MR. MICHAELSON: Excuse me, Judge, Miss Mackey is
reading a laundry list of diagnostic possibilities. The
DSM-3 is not described, does not describe for everf patient
who is diagnosed every one of the possible criteria, and we
are being left with an impression of a child who is diagnosed
within a realm of one, probably they share every other
criteria and is téken out of context, and I think it's
inappropriately phrased, and that it is being taken oﬁt of
the context that it is meant to be in the book.

MS. MACKEY: Your Honor, just a few more questions
to Dr. Van Scoyk. We'll métch iﬁ up as I did with the anti-
social behavior that these exact criteria have béen observed
in Candida Hamilton.

MR. MICHAELSON: 1If they haven't been observed to or
a made of basis of this witness' foundation we're back in a
situation where Migs Mackey is aéking this doctor to agree or

to disagree on the diagnosis based on someone else's
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observations.

There is no foundation for the gqguestion at this
point in time unless this doctor, within the foundation of
her opinion, has been made aware of this some of this

information.

At this point we're far afield from the things as

|far as I have heard as observed in this child. We're

speculating about what the child may have observed, may have

Eeen seen doing by someone else.

MS. MACKEY: Your Honor, Dr. Van Scoyk testified
that this child has an extremely poor self—image. Thét is
within the specific criterias for borderline personality
disorders. She saw it herself. She testified to it.

THE COURT: This witness has been -- well, I guess I
don't know if qid we accept her as éﬁ expert. I have a vague
feeling we have.

MS. MACKEY: Yes, Your Honor.

MR, MICHAELSON{ She was qualified as an expert in
child psychiatry, Jﬁdge. It doesn't make it within her
opinion in this case to -- there is no foﬁndation for the
question is my objection. I think Miss Mackey is asking thié
witness to speculate about behavior thié witﬁess may not have
seen and has never seen in that report that specifically
states these behaviors exist.

If Miss Mackey can lay the foundation later, but
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when we go through this laﬁndry list of possible criteria for
diagnosis and ask a qﬁestion, there is no foundétion; there
is foundation this crlterla applles to this child. There's
no foundatlon to say doesn't a child with thlS diagnosis
share all these criteria. That questiqn would he
ép?roériate. It's the backﬁard side of thét I object to,
Judge.

THE COURT: Can't this witness answer a hypothetical
questioﬁ bésed -~ just so long as it's based on evidence even
if it's based on evidence that she knew at the time of her --

MR. MICHAELSON: It has to be evidence that is
likely to be admitted into the trial and relates to this
case, and I would submit the long laundry list of these
things, there is no evidence at all that is going to sﬁpport
those criteria to match this child. Most of the them that do
certainly but the laundry list is too inéonclusive, no
foundation to say it's an appropriate question for this
witness about this patienf.

THE COURT: I haven't heard anything that I didn't
think there was some evidence in already abéﬁt.

MR. MICHAELSON: Your Honor --

MS. MACKEY: Thank you, Your Honor.

MR. MICHAELSON: A quick response. One other
criteré ié the child steals. I haven't heard anything about

the child stealing and I submitted five hundred pages of
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discovery. I don't recall any in there either. That is one
example that comes to mind. The long laundry list doesn't
necessarily apply to this child.

MS. MACKEY: Dr. LaCross said that it did.

MR. MICHAELSON: Judge, why don't we call Dr.
LaCross and find out why she thinks that is not an
aﬁpropriate response. The foundation needs to be laid. We
can't pull this out of the thin blue air.

THE COURT: There certainly hasn't been evidence of
theft type behavior.

MS. MACKEY: I talked about lying and fightihg and
there's been evidence to that, not stealing.

MR. MICHAELSON: Do we want to go line-by-line,
Judge? I wént foundation, Judge. That is is my objection.

THE COURT: Okay. Let's phrase our question so that
it relates only to things that are iﬁ evidence or expected to
be in evidence.

0 {Ms. Mackey) Dr. Van Scoyk, you observed that

Candida had a poor self-image when you talked to her,

correct?
A That was somewhat evident.
Q That is one of the indicators of a borderline

personality disorder?
A I think gi#en the state of mental health, you will

find that it's a criteria for numerous diagnoses, and not
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exclﬁsive of that. It's in the attention deficit disorders;
it's in depression; it's in post-traumatic stress disorders.
It's not in it and of itself a diagnoses of things.

Q It is consistent in the diagnosis of borderline
personality? The aﬁswer to that question was yes?

A Yes.

0 1 wanted to make sure Mr. McDonald got that. You
were going to say? |

A That again, along the lines of personality disorder,
borderline personality disorder being one, again, it's the
whole sense of the continuﬁm of development, and the
borderline diagnosis is not routinely used on children.

In fact, in my training it has been that you don't
use a borderline diagnogis until someoﬁe reaches the age of
-— used to be 18, now I gﬁess they say 15 or beyond. -

It's another one where one has to be cautious not to
take an adult picture and impose it on the child.

Q In summary, Doctor, when you began your work with
Candida Hémilton in April of 1989 you knew that she had been
found by a llcensed psychologlst after an in- depth interview
and testlng at Children’'s Hospltal to be 31gn1flcantly
emotionally disturbed?

A berect.

Q In addition, Doctor, you reviewed the school records

of Candida Hamilton for the three months prior to the claim
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that she made against her father?

(O S o R s T

Yes. Following my evaluation I did, yes.
But you are familiar with those?
Yes.

In fact, you talked to Mr. Michaelson about those?

Correct.

And you're aware after reviewing those records that

Candy expresses an intense dislike for her mother?

L o - I = )

Q

Correct.

And in fact shé says she hates her mother?
Correct.

And that she thinks her mother hates her?
Thét's correct.

You also note that Candy uses rather coarse

language, at times using the "F" word as the teacher

delicately puts it?

A

Q

A

Q
grabbing

A

Q
a
Q

Correct.

You also know that she has spit at her school mates?
Correct. It's all in the report.

You know that long before March 26th that she was
school supplies and throwing them around the room?
Correct.

Acting out aggressively and angrily?

Correct.

You know that she was oftentimes -- and this is
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before March 26 -- was given to loss of control and outbursts
in the school?

A Oh, correct.

Q Going back, Doctor; to what you knew before you
started the exém, you treated this case as one that had been

shown to have physical evidence to go along with Candy's

statementg?
A That's correct.
Q And once again, to review, it was because you knew

that Dr. Perna said he found an enlarged vaginal opening and

some redness?
A That's correct.

0 And now, Doctor, you also know that Candy was found
masturbating the week before.

THE CLERK: Objection, Your Honor. That has been of
great dispute here, and the last time that was broached, the
witness who claimed that happened denied it. There is no
basis in fact for that, Judge, and I object to that guestion
on the same basis as before.

It's pure speculation, no foﬁndation in fact for it
at this point in time.

THE COURT: Does the jury -- should the jury absent
itself for a minute?

MS. MACKEY: Your Honor, éhe’s previously testified

that she knew about the masturbation. My question is did you
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know about it and she's testified --

MR. MICHAELSON: Your Honor, we had better excuse
the jury. 1It's not of the record that I have --

THE COURT: Ladies and éentlemen, you may retire to
the jury room for a minﬁte.

(The jury departéd and a discussion was held on the
record not transcribed for the purposes of this‘record.)'

THE COURT: You may bring in the jury.

(The following proceedings were held within the
presence and hearing of the jﬁry:)

THE COURT: Ladies and gentlemen, the reference just
came up which I'm not going to repeat. It relates to
something about which no evidence has been presented. And
until there's evidence relating to that subject that you have
to just flat disregard it. If evidence comes in then you can
magically recall it, but yoﬁ can't until then.

CROSS-EXAMINATION (RESUMED}

0 (Ms. Mackey) You know, Doctor, that small children
do masturbate?

A Correct.

Q And that masturbation can cause redness near the
vaginal area?

A Correct.

Q Did you do anything to ascertain whether Candida had

been masturbating prior to seeing Dr. Perna on March 26?
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A I did not ask her directly. BAnd I would suspect
most children do. I don't know to what extent she was or how
currently she was prior to the exam.

Q You didn't talk to Candida about that?

.\ No, I did not.

Q You didn't talk to anyone to f£ind out whether or not
that habpened?

A No.

o) Doctor, when you were dealing with Candida, you knew
at that time she had a borderline iﬁtelligence and low I.Q.

A That's according to the test, that was correct.

Q You accepted those results of the testing in your
report, didn't you?

A Yes.

Q And so you knew when you were examining Candida that
she didn't fall in the middle bell curve on those children
that had been stedied with respect to her intelligence?

Oh correct.
She wes off on one end?

Correct.

Lo R A o B

And once again, when you were examlnlng Candlda you
knew that she had a hlstory of fabrlcatlng storles'>
A I knew that was a concern. I dldn t know of any

specific examples.

Q And you know that the general assumption is that
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children don't lie?

A I think that is an assumption some people have. I
think there are differet understandings for that.

Qo So you knew that Candida did not fall in that middle
range of children?

A Well, I don't want to follow that conclusion from
children. I don't think intelligence -- the I.Q. quotient
has anything to do really with any assessment of whether
children lie or not.

Q I'm not talking about that, Doctor, I'm talking
about the trﬁthfulness of Candida.

A I'm sorry.

Q You knew -- let's Jjust assume that the other people
were accurate in believing that Candida fabricated stories,
assume that is true. You know that that is not consistent
with children; generally, that children generally ére assumed
to be telling the truth, especially about instances like
thig?

A Well, I gﬁess my problem in Jjust answering that one
way or another, it's a more complicated piéture than that.
So given that I can say that -- I mean -- I think children
lie about a lot of things. I mean, they lie to get ﬁow out
of trouble, you know, who spilled the milk or the cat did,

things like that, and I think that in general that you're

right.
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The focus is traumatic events that are very highly
gignificant to children. They are not likely to lie about it
now, and I'm not sure what the statistics are on how much the
I.Q. or intelligence functioning of a child pertains to
recall of traumatic events. I don't know that.

Q You know that Candida said that her father touched
her sexually long before Easter; isn't that what we're
talking about here?

A I had heard there were previous allegations.

Q And when you asked her about that in your interviews
of her she said that nbthing had ever happened to her before
Eéster?

A She said, right,. that nothing had happened like this
before.

Q This was the first time?

A You probably looked at the tape more recently that I

have.
Q Do you agree with me, Doctor?
A That was the sense I had, yes.
Q Okay. 8So when you were interviewing her, you knew

that she had made certain allegations and then denied them to
you?

A Well, I didn't know the séecifics of the earlier
allegations. So I would say I didn't héve a full pictﬁre of

that, but in my interview with her she denied that anything
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prior to this had happened to her.

Q What did you do to find out what the prior
allegations were?

. You khow, I talked with Deiective Cavalli, and I
don't reméﬁber the specifics of the conversation or whét the
specifics of those allegations were, you knbw, I think within
the context of this one particular incident and evaluation of
those prior allegations. I'm ﬁot -- well, obviously at that
point in time in my mind I didn't consider that they had a
significant amount of bearing on this particular assessment
and evalﬁation.

0 S0 you didn't care that the child had lied before?

A I wouldn't put it that wéy. I woﬁld say ny
particular focus of this evaluation was this pérticuiar
allegation and this particular incident.

Q Doctor, when you're examining a child it's important
to know whether or not whether that child has been truthful
or untruthful in the ﬁast?

A That's correct.

Q And you examined Candy?

A That's correct.

Q But you didn't take into consideration that she had
been untruthful in the past?

A Well, again, I think it's a bigger picture than

untruthful or truthful. I think children -- and again I have
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some objection to the phrase that children never lie ~-- I
think that makes the issue too blaék and white.

I think what you have to understand is that the
child's situation within their.environment and whét might --
what might motivate a child tb either fabricate a story and
understand why they would do that or recant a statement they
made. It's very ~-- it happens a lot in children who make a
statemeht; make a disclosure and then during the
iﬁvestigation or evaluation will retract that statement, and
there are a lot of issues in the family and the child's own
functioning that lead to them to recanting or retracting, and
that then the case comes and it's unfounded doesn't
necessarily mean that the child lied about it or that it was
a false allegation, so again, I'm just -- I don't know what
the situation was with Candy in those earlier allegations.

Q You did nothing to find out, did you?

A No, I didn't.

0 Let's talk abouﬁ recantation. You said that
typically children will recant if they're fearful or in an
environment where they may get punished for sayiné what they
believe to be true?

A Those are éome of the reasons, ves.

0 And that you won't see recantation as often when the
child is in a safer environment?

A That's correct, that's correct.
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0 Doétor, hypothetically, with respect to a child who
is alleging sexual assault, it would be much easier for her
to make those allegations if she was not living with the
person she was accusing, correct?

A Again, it's a larger pictﬁre and there are a lot of
different variations to that.

Q But that's a safer environment when she was not
living with the person she's accusing.

A Oftentimes it is.

Q And it's a less safe environment when the child is
living with the person she's accusing?

A That would make sense, yes.

Q When you talked aboﬁt the reliability of Candy's

statement, you talked about the consistency of the story over

time?
A That's correct.
Q Now, Doctor, when you were talking to Candida during

the videotape, you asked her if her mother knew about this,
didn't you?
A If you look at it, I probably did.

Q And she said, yes, that her mother did know about

A Correct. I mean, if it's on the tape, I mean your

memory is probably fresher than mine for that.

Q And when you asked her what her mother had said
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about it, she gave yoﬁ absolutely no response, correct?

A If that's what is on the tape, correct.

Q Doctor, would you be surprised to learn that she
told the jﬁry yesterday whét she told her, the mother told
her, "Yoﬁ fucking bitch, go out and sit and freeze in the
car."

A Actually, it wouldn't surprise me.

Q She didn't tell you that?

A No, she didn't. But, again, I think in the context
of the dynamics and the understanding of Candy that that
would have to be a terribly embarrassing thiné to disclose to
somebody you just met. I mean, it's a very sad thing for a
child to hear that from a parent, and so one way -- I don't
know —- but one way to understand her not'telling ne aBout it
was to save herself some embarrassment, and also it may have
been just too‘painful for her to deal with at that point
having have it happen very close to that time.

Q Another explanation, Doctor, is that éhe's mad at

her mother and she wanted to get even with her mother?

A That is certainly another explénation.

0 Sd she made that up for the jury?

A That's another eiplénation.

0 When you examine children of this age, it's

important to know the extent of their sexual knowledge,

correct?
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A That'é correct.

6] When you examined Candida Hamilton, did you know
that she had been shown anatomical dolls in May of 19887
No, I mean, I didn't know that specifically.

Did you ask anyone about that?
No, I didn't have that information.

Anatomical dolls teach children about body parts

Lo A « .

just by looking at them, don't they?

A They can, yes.

0 And you knew that the child had been taken to Social
Services without allegations of prior sexual contacts?

A Prior to thié?

Q Prior to Easter of 1989,

A Yes, I uhderstood that.-

Q And that she had been examined by Dr. Perna

previously?
A Correct.
Q Now, it would be important to know, wouldn't it,

Doctor, that Dr. Perna had talked to the child in May of 1988
aboﬁt penetration and asked her questions about penetration?
I mean, if he did, that's a source of sexual
knowledge, isn't it?
A That's correct.
Q If the child had been talked to about penetration by

a doctor then they know about it?
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A That's correct.

Q Did you ask Dr. Perna whether he had ever talked to
the child about penetration?

A No, I d4id not.

Q And you yoﬁrself ask the child if she had ever seen
anybody have se#?

A Yes, I think that was the gist of the question.

0 She told you that she had observea her friend's
mother having sex with her boyfriend?

A I think she séid that she had seen -- she said i saw
it at my friend's house. I don't believe she identified who
she saw.

Q ~ Doctor, the jury heard that part of the tape
yesterday. And she said that "my friend's mother was always
doing it with her boyfriend. I saw it happen."

A Well, that would be accurate then.

Q And you didn't ask her any more questions about
that, did you?

A Not at the time, no.

Q But you didn't ask her what she had seen?

A No. I didﬁ'£ pﬁféue it. She lbdk bretfy agitéted
éﬁd én%ioﬁé élreédf.

0 Yaﬁ didﬁ'ﬁ éék ﬁef whéf she learned about that?

A No, I didn't.

0 You didn't bher ask her what her specific
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observations were when she saw these people having sex?

A No.

0 Yet, Doctor, you're telling this jury that it's
important to know what the child's level of seﬁual knowledge
ig in order to ascertain, in order to decide whether her
statements are reliable?

A Well, yes it is. And I think that part of that is
to assess if the child has been using more adult words or
more adult forms of understanding about sex and ﬁhere they
could have been eiposed to that information.

Q You didn't find out anything about this child's
prior sexual knowledge, did yoﬁ?

A No, just f£rom what she told me.

Q So when you examined this child, yoﬁ knew you were
dealing with a significantly emotionally disturbed child

according to Children's Hospital?

A That's what the report stated, yes.

Q Yoﬁ discounted that because that's not whét you séw?
A I wouldn't say I discounted that.

Q Whét would you say?

A I would say I took it into account, and I based my

assessment on my experience of Candy and my assessment of her
personally what I saw, how I saw her functioning that day was

perhaps one of her better days.

T don't know for what reason.
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Q You didn't try to interview her later?
A No, I did not.
Q Even though you had seen a situation in which she

had presented quite differently to the same interviewer, Dr.

LaCross?
A Correct.
Q ‘She had been one child in December and another child

in March?
A So it seems, correct.
o] You didn't do a second interview?
A No, I didn't.‘
Q And you knew that you had a child that had history
of fabricating stories?
A Again, I know that was a question. I don't know any
specifics about what she might have fabricated.
] So you knew at least some people had decided you
were not dealing with a truthfﬁl child.
MR. MICHAELSON: Your Honor, I cbject. That's not
Whaf has been presented in evidence.
THE CQOURT: Sﬁstained.
% Hg&k&»g; N .
0 { ) You did nothing to find out about
the recent, the prior reports of sexual contact?
A I knew about them. I didn't know in particular

about them.

0 You didn't do anything to find out about it?
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A No.

0 And all you found out about the sexual knowledge was
Candy herself?

A I guess that's corréct.

Q You didn't do any more interviews or any more
research to find out what the child's sexual knowledge was?

MR. MICHAELSON: Asked and answered; going over the
same stuff for the second and third time.
THE COURT: Sustained.

Q (Ms. Mackey) Doctor, you come into this courtroom
today after reading a cou?le of reports and a one-hour
interview and tell this jury that what Candy said was
credible?

A In my experience Cahdy's statements, as I have said,
fall definitely within that range of children where we know
the case has been founded and that's my opinion.

0 And that's based on your careful, thorough
investigation?

A That's based on the investiéation we did based on
the referral requests we had.

MS. MACKEY: ©No further questions.

(Redirect continued on next page.)

kkkkhihkkk
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WHY DEFENSE ATTORNEYS BECOME CYNICAL ABOUT APPELLATE
REVIEW

A. How Our Experiences Mold Our Practices.
1. The client thinks, “If I lose, | can appeal!”
2. And we used to think that way too, when we were starting out . . .
3. Then we encountered reality:
a. Our client lost at trial, then held to have been “defaulted”
on appeal,
b. Or the whole thing turned out to be “not an abuse of
discretion,”
C. Or “harmless error,”
d. Or somehow not error at all.
4. Before long, criminal defense lawyers stop thinking about appeal:

it’s a stacked deck. What’s the use? Better win at trial.

5. The result is that as a whole, the defense bar is much better at
trying cases to juries and judges than at securing meaningful
appellate review.

6. Okay, the deck really is stacked: “A criminal appeal is a mouse

complaining to three cats about the cat down the street.” But we
can do better, and we can make appellate review better.
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Il. IS ATTORNEY EFFECTIVENESS ON APPEAL A CONCERN?

Yes! 20% of all criminal appeals filed in the Supreme Court of Virginia (SCV)
from the Court of Appeals of Virginia (CAV) in the October 2004 Session (46 out of
230) had procedural defects resulting in the case being dismissed or an issue rendered
unreviewable at the appellate level.

# of cases defaulted Problem

7 - Appeal dismissed for improper assignments of error,
untimely (or no) notice of appeal or a late petition.

20 - Issue waived, argument not made at trial.

7 - Issue waived, no objection at trial.

5 - Issue waived, no motion to strike.

3 - Issue waived, motion to strike not renewed.

4 - Issue unreviewable, transcript not filed or untimely filed.

Be warned! In both the SCV and the CAV, where attorney noncompliance with
the Rules of the Court results in an appeal being dismissed, that attorney may be reported
to the Virginia State Bar Disciplinary Board for such action as the Bar deems appropriate.

1. THE MOST RECURRING DEFAULT - EVEN THE BEST LAWYERS FALL
SHORT IN PRESERVING THE ERROR FOR APPEAL

A. This is Not Only a Problem for Beginners or Burn-Out Cases. When the
Will is There, What Keeps us from Preserving the Record?

1. Fear. If you feel alone and out-of-place when you try to make the
record, it’s because you are. And it’s not because anything’s
wrong with you. Making the record is where judicial impartiality
tends to break down: you and your client are on one side, and the
prosecutor and the judge are on the other. So relax and do your
job.

2. Overconfidence. You’re an optimist, and that means you think
you’re going to win. If you’re going to win, preserving the record
won’t matter.

3. Put fear and overconfidence together, and it’s easy to see why we
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put our attention elsewhere: it’s hard to preserve the record, it
doesn’t feel good when we’re doing it, and anyway we don’t really
think that we’ll need it when the trial is over.

Compensate for This by Structure. Making the Record and Trying a Case

Require Two Different Levels of Consciousness.

1.

2.

No one person can do both jobs well at the same time. Get help.

The trial lawyer keeps his or her focus on the jury; co-counsel (the
record lawyer) doesn’t worry about the verdict, but only about
what’s going down on paper.

Dealing with the Hostile or Difficult Judge.

1.

For a judge, dealing dispassionately with a lawyer who’s laying the
groundwork to get the judge reversed on appeal requires unusual
equanimity. And not all judges have it.

Off-the-recordism. Resist pressure to go or remain off-the-record.
There’s no hard-and-fast rule about unrecorded in-chambers
discussions, but if the judge steers you in there, make sure that a
full summary of what happened there gets placed on the record as
soon as you get back to the courtroom and the court reporter.

Intimidation. Insecure judges sometimes show insecurity by anger.

a. The magic words: MAY | BE HEARD?

b. When the answer is “NO!” make written proffers.

C. This is when you MUST have someone helping you keep
track of what is and isn’t already in the record.

d. The judge’s tone of voice is never in the record unless you
put it there. Move to admit the back-up tape recording;
describe what you (and the jury) have been hearing.

Know when you’ve reached your limit: an intimidated lawyer is
not an effective lawyer. ONLY YOU know when you’re
intimidated.

a. Move to withdraw; place your reasons on the record.

b. Written basis for motion can be less inflammatory.
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IV.  TECHNIQUES FOR PRESERVING ERROR IN THE TRIAL COURT

A

Cardinal Rule:

An issue, objection or argument not made in the trial court cannot be
raised for the first time on appeal. Rules 5A:18; 5:25. Buck v.
Commonwealth, 247 Va. 449, 443 S.E.2d 414 (1994).

There is an “ends of justice” exception to the procedural default rule, but it
is very narrowly and rarely applied. To come under the ends of justice
exception, the record must affirmatively show that some element of the
criminal offense did not occur, or that the conduct proved does not amount
to a criminal offense. Although not employed often, the CAV also
recognizes a “good cause” exception that is distinct from the “ends of
justice” exception. Campbell v. Commonwealth, 14 Va. App. 988, 995-
96, 421 S.E.2d 652, 656-57 (1992) (Barrow, J., concurring).

In the SCV, the ends of justice has been applied in a criminal case only
two times in the last 25 years. Jimenez v. Commonwealth, 241 Va. 244,
402 S.E.2d 678 (1991) (where a complete absence of proof and no jury
instruction on an essential element of the crime was such that defendant
was convicted of a “non-offense”); Ball v. Commonwealth, 221 Va. 754,
273 S.E.2d 790 (1981)(capital murder conviction reversed where the
evidence proved no more than felony murder, i.e., the killing occurred
during an attempted robbery, and not an actual robbery. Defendant was
“convicted of a crime of which under the evidence he could not properly
be found guilty”).

How Do You Preserve Issues for Appeal?

1. By Objection!

a. Note your objection. Make sure you state all potential
grounds for your objection. You really only have to object
once - on the record. Code § 8.01-384 provides that “[n]o
party, after having made an objection or motion known to
the court, shall be required to make such objection or
motion again in order to preserve his right to appeal . . .”
King v. Commonwealth, 264 Va. 576, 570 S.E.2d 863
(2002) (where a party clearly objected to a specific ruling
of the trial court, the error is not waived even if the party
failed to object to a jury instruction applying or
implementing the trial court’s prior ruling).

b. When to object? You should object to improper evidence,
testimony or argument at the time it is offered. Ask for a
mistrial and a cautionary instruction in order to preserve the
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issue for appeal. Note: It is not enough to say “that’s
grounds for a mistrial.” You must actually make the
motion.

Obtain a ruling. Make sure the court rules on your motion
or objection. Fisher v. Commonwealth, 16 Va. App. 447,
431 S.E.2d 886 (1993) (defendant “failed to obtain a ruling
from the [trial] court. He requested no relief. Because he
was denied nothing by the trial court, there is no ruling for
us to review”).

2. Use a Motion to Preserve the Error.

a.

Motion in Limine. Make a pre-trial motion to exclude
some or all of any documentary or testimonial evidence;
anticipated improper argument; or to challenge the
qualifications or testimony of an expert.

Motion to Strike. In order to challenge the sufficiency of
the evidence, you must make a motion to strike at the close
of the Commonwealth’s evidence, and again at the end of
all the evidence. The motion must be specific, and only
those reasons outlined in the motion may be grounds for an
appeal. Redman v. Commonwealth, 25 Va. App. 215, 487
S.E.2d 269 (1997). The CAV recognizes that in a bench
trial, a motion to strike at the conclusion of the evidence
may be folded into the argument in summation. Campbell
v. Commonwealth, 12 Va. App. 476, 405 S.E.2d 1 (1991).

Motion to Set Aside. You may also challenge sufficiency
by a motion to set aside the verdict. Even if no motion to
strike was made at trial, the motion to set aside preserves
the sufficiency issue for appeal. Note, however, that
objections to testimony, erroneous jury instructions and
other matters that could have been cured by the court
during trial cannot be preserved for appeal by means of a
motion to set aside. Spitdi v. Minson, 231 Va. 12, 341
S.E.2d 170 (1986); Ryan v. Commonwealth, 219 Va. 439,
247 S.E.2d 698 (1978).

3. Other techniques for preserving error.

a.

Proffers. If your witness is excluded from testifying, or
parts of his or her testimony are excluded, you must proffer
the testimony on the record (either summarized by counsel,
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providing the other side does not object, or better, by
examining the witness on the record without the jury).

b. Jury Instructions. If your proposed jury instruction is
refused, make sure it is entered into the record marked
“denied.” If the rejected instruction is not in the record,
that issue will be waived on appeal.

C. Voir Dire Rulings. If you have been denied the opportunity
to ask questions to a juror or the panel, you must object to
the seating of that juror or panel. Spencer v.
Commonwealth, 238 Va. 295, 384 S.E.2d 785 (1989), cert.
denied, 493 U.S. 1093 (1990).

4. Avoid Waiving Your Objection by Later Actions. If you
unsuccessfully object to the introduction of certain evidence by the
Commonwealth that you consider improper, and then later, on your
own behalf, introduce evidence of the same character, you will
waive your objection to the Commonwealth’s evidence. Saunders
v. Commonwealth, 211 Va. 399, 401, 177 S.E.2d 637, 638 (1970).

V. PLANNING THE APPEAL BEFORE TRIAL

A. From Trial to Appeal.

1. Some of what goes wrong in a criminal trial happens without
warning. But a lot of what goes wrong can be foreseen, and
planned for.

B. Trial Notebook.

1. Pretrial motions
2. Evidentiary Issues

3. Offers of proof

4. Witnesses in support of motions and objections

5. Reminders to renew objections and request additional relief at key
stages:
a. before the jury is sworn,
b. at the end of the Commonwealth’s case,
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C. after closing argument,

d. before and after jury instructions,
e. after the verdict.
6. Page of legal issues for appeal, including each arguable

constitutional rationale, identified before trial.

C. Don't Mistake Quantity for Effectiveness.

Carrying on like you’re preserving an issue (by means of long drawn-out
legal argument) and actually preserving it are two very different things). . .

Okay, now you've lost and you actually have to appeal.
VI. THE SEVEN DEADLY SINS OF APPELLATE PRACTICE
Errors that are guaranteed to result in dismissal of an appeal or waiver of a claim.
1) Failure to preserve your issue for appeal (See Section V).
2) Failure to timely file a Notice of Appeal.
3) Failure to timely file a Petition for Appeal.
4) Failure to file, or to timely file, a transcript or written statement of facts.

5) Failure to include “Assignments of Error” in the SCV, or “Questions Presented” in
the CAV.

6) Failure to include, in SCV appeals, the “Constitutional Issue/Precedential Value”
statement required by Code § 17.1-410 in misdemeanor cases “where no
incarceration is imposed.”

7) Failure to timely respond to a “10 Day Letter” from the Clerk of the CAV.

VIl.  KNOW YOUR DEADLINES; TIMELY FILE NOTICES AND PETITIONS

The Rules of the SCV and the CAV establish specific deadlines for filing the
Notice of Appeal and Petition for Appeal in order to initiate proceedings in those Courts.
Rules 5A:6, 5A:12 (CAV); Rules 5:9, 5:14, 5:17 (SCV). The notice or petition must be
received in the Clerk’s office by the deadline. Strict compliance is required, and if the
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notice or petition is filed even one day late, the rule is violated and the appeal will be

dismissed.

A.

Reqistered/Certified Mail Exception for Receipt by the Clerk.

Both the CAV and the SCV have rules providing that a paper is timely
filed in their Clerks’ offices if it is postmarked and deposited in the mail
by the due date, and it is sent by “registered or certified mail.” Rule
5A:3(c)(CAV), Rule 5:5(b)(SCV). Note that the rule is specific as to
allowable mailing processes. If you send your papers by Federal Express,
or Priority Mail, or any other delivery method, the exception will not
apply, and the pleadings must arrive in the Clerk’s office by the due date.

Practice Tip for Appeals from the CAV to the SCV:

Bear in mind that your appeal clock from the CAV to the SCV begins
running from the date of the denial of the petition by a three-judge panel.
Do not ask for a rehearing from the denial by the three-judge panel. The
CAYV will not entertain further pleadings at that stage — the appeals clock
will not be tolled, and if you wait for another order denying rehearing,
your 30 days to file the notice of appeal and petition for appeal in the SCV
will expire. Most likely, your appeal to the Supreme Court will be
defaulted, and your name will be added to the Court’s list of attorneys in
error.

VIIl. COUNSEL MUST PROVIDE A COMPLETE RECORD FOR APPEAL

Appellant’s attorney must ensure that the record contains transcripts or a written
statement of facts necessary to permit resolution of appellate issues. Commonwealth v.
Williams, 262 Va. 661, 553 S.E.2d 760 (2001); Rules 5A:8(a)(b), 5:11(a)(b) (the
transcript “is a part of the record when it is filed in the office of the clerk of the trial court
within 60 days after entry of the final judgment”). If the transcript is filed even one day
late, the rule is violated and the appeal will be dismissed.

A

Proofread the Transcript.

Take the time to ensure the transcript accurately reflects the proceedings.
Make certain that all phases of the trial are transcribed and filed in the
record. Is your motion to strike transcribed? If you had a pre-trial motion
in limine or motion to suppress, a side bar conference over an objection, or
an argument in chambers concerning jury instructions, confirm that those
proceedings are included in the transcript.
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Practice Tip:

During the trial, keep an eye on the Court Reporter. If you “approach the
bench” to discuss an objection, make sure the Court Reporter is taking it
down. If the transcript says “Proceedings not Recorded,” and there’s no
argument or ruling in the record, the issue will be waived. This happens
frequently. Be aware!

Practice Tip:

Keep in touch with the Court Reporter after the final order to make sure
the transcripts will be timely completed. Remember that any Reporter’s
delay will be attributed to counsel, who remains the “Captain of the Ship.
If you believe the transcripts may be delayed, file a Motion for Extension
of Time to File Transcripts with the appellate court, before the deadline
expires. Rule 5A:8(a)(CAV); Rule 5:5(a)(SCV).

IX.  PAY ATTENTION TO YOUR ASSIGNMENTS OF ERROR/QUESTIONS
PRESENTED

A

Supreme Court of Virginia Rule.

Rule 5:17(c) provides, in pertinent part:

“(c) Form and Content — Under a separate heading entitled “Assignments
of Error,” the petition shall list the specific errors in the rulings below
upon which the appellant intends to rely. Only errors assigned in the
petition for appeal will be noticed by this Court. Where appeal is taken
from a judgment of the Court of Appeals, only assignments of error
relating to questions presented in, or to actions taken by, the Court of
Appeals may be included in the petition for appeal to this Court. An
assignment of error which merely states that the judgment or award is
contrary to the law and the evidence is not sufficient. If the petition for
appeal does not contain assignments of error, the appeal will be
dismissed.”

A proper assignment of error will set forth clearly, concisely and with
reasonable certainty the “specific errors” in “the rulings below” upon
which the appellant intends to ask for a reversal of the judgment. The
appellate court will not hunt through the record for every conceivable
error that the lower court may have committed. Counsel must “lay his
finger on the error.” First National Bank v. Trigg, 106 Va. 327, 342, 56
S.E. 158, 163 (1907). The same principles apply to “Questions
Presented” in the CAV. Rules 5A:12(c), 5A:20(c).
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Examples:

1. The trial court erred in entering judgment against the defendant
upon insufficient evidence. [Inadequate, may result in dismissal.
AJ/E should specify how the evidence was insufficient].

2. The trial court erred in entering judgment against the defendant
where the evidence was insufficient to prove that a “breaking”
occurred within the meaning of the statute. [Adequate A/E — error
spelled out concisely and with specificity].

B. Practice Tip:

If the Court of Appeals has refused to review an issue on procedural
default grounds, and you think that the CAV was wrong (i.e., the CAV
erred in finding that the issue was not preserved, or erred in failing to
apply the “ends of justice” exception), then you must add this as a separate
assignment of error in your appeal to the SCV.

C. Practice Tip:

If your appeal is granted by the SCV, don’t try to change or embellish
your assignments of error in the merits brief. The Court will disallow any
allegations of error or contentions not asserted in the petition for appeal.

X. BE AWARE OF CODE § 17.1-410

Code § 17.1-410 provides that the decision of the Court of Appeals is final in
cases, among others, involving traffic infractions or misdemeanor convictions where no
term of incarceration is imposed. In these cases, you still may appeal to the SCV, but you
must include a statement in the petition for appeal to the SCV stating why the decision of
the CAV involves (1) a substantial constitutional question as a determinative issue, or (2)
matters of significant precedential value.

Other criminal appeals do not require this statement. However, if the statement is
not included in a traffic case, or a misdemeanor where no incarceration is imposed, the
SCV will dismiss the appeal.

XI. PROMPTLY REPLY TO ANY “10 DAY LETTER” FROM THE CLERK

The Clerk of the CAV ordinarily will notify counsel by letter if there is a question
about the filing fee or indigency status of the appellant at the time of the filing of a Notice
of Appeal. This “10 day letter” is sent most frequently when the filing fee is not included
with the Notice of Appeal filed with the Clerk of the CAV, or if the certificate in the
notice fails to specify whether counsel is “appointed or privately retained.” Rule 5A:6(c),
(d)(3). Counsel must reply to the letter within 10 days, addressing the inquiry, or the
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petition for appeal “shall be dismissed.” If this occurs, and a Petition for Rehearing is not
successful, counsel will have defaulted the appeal.

XIl. AVOIDING THE VENIAL SINS OF APPELLATE PRACTICE

Some transgressions may not result in your appeal being dismissed or certain
issues left unheard, but may undermine your credibility and the effective representation

of your client.

A. Here are a Few Venial Sins to Avoid.

1.

Don’t overwhelm the appellate court with claims. Choose the
strongest issues to emphasize. Remember that while the decision
whether to appeal belongs to the client, Milesv. Sheriff, 266 Va.
110, 581 S.E.2d 191 (2003), the decision of what issues to appeal
belongs to the lawyer, Jonesv. Barnes, 463 U.S. 745 (1983). As
Justice Robert Jackson once said: “The mind of an appellate judge
is habitually receptive to the suggestion that a lower court
committed an error. But receptiveness declines as the number of
assigned errors increases. . . Experience on the bench convinces
me that multiplying assignments of error will weaken a good case
and will not save a bad one.” Jones, at 752, quoting Jackson,
“Advocacy Before the United States Supreme Court,” 25 TEMPLE
L.Q. 115, 119 (1951).

Do not misstate or distort the facts of your case, either in your brief
or the oral argument. Omitting key facts destroys your credibility,
particularly when they are pointed out by Court Staff or the other
side. You serve your client and yourself better by maintaining
your own credibility. Don’t ignore unfavorable facts. Refer to
them in a way that does the least harm.

Do not file a petition or brief without proofreading the document
carefully at least one time. You do not want to be remembered as
the lawyer who cited to “Mickey’s Jurisprudence.”

In oral argument, don’t evade, dodge or dance around a question
from the Court. It might be a friendly question, an unfriendly
question, or a neutral question. Sometimes it’s hard to tell. The
Justice might be trying to make up his or her own mind. Answer
the question directly and concisely, and then explain your answer
if necessary. Justices ask hypothetical questions because
sometimes they are concerned about how a decision may affect
other situations. Don’t say, “That’s not my case.” They already
know that. If you don’t know the answer to the question, say so.
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Remember that the Justice asking the question isn’t the only
audience for your answer.

Don’t attack opposing counsel. Drop the hyperbole, and remember
that cheap shots at the other side will only hurt your case.

XIIl. CONCLUSION

A. THE APPEALS THAT WIN.

1.

2.

Make your case unusual.

An appeal that lacks historic significance is much more likely to be
won.

“Most cats are nice to us mice, which is what makes this one
unfortunate incident so troubling, Your Honor.”

But it’s the accretion of such small claims and small victories that

tame the power of the state over the individual, and give vitality to
due process of law.
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Have you ever been arguing in front of a jury — you know, really firing on
all cylinders with the oratorical devices and the passion of Martin Luther King, Jr.
— when you look up from your notes to find that half the jury is asleep and the
other half are busily weaving nooses out of their ties? | can relate...I've been
there too.

What is going on here? We're doing all the right stuff. Our voices
ringing through courtroom like the sword of justice, loud and righteous like a
preacher when talking about the wrong-doing of the evil corporation, going all
soft and mushy when we place our hands on the client’'s shoulders, with
moments of worshipful silence to let it all sink in. And still, we’re losing our
audience. Alas, we lawyers are people of the book or people of the word and
our jurors, increasingly, are people of the screen.

Although most of us are good story-tellers, lawyers are behind the rest of
society in understanding the importance of presenting information visually.
Schooled in the tradition of roof-raising oratory, we talk...and talk...and talk.
And although we have learned to talk well and with feeling, we can no longer
hold the jury’s attention for a half hour (much less a whole trial), without giving
them something interesting to see.

Modern jurors, not just Gen X'ers anymore, but all of them, learn through
their eyes, not their ears. They are used to receiving information in small bits
and, because of TV, have very short attention spans. If you are not doing
something visually to convey your theories, themes and your story throughout the
case, you will lose the jury approximately five minutes into any long oratory. Not
convinced? Try these statistics:

B 75% of What We Learn is Acquired Visually Only

B Only 10% of Information Delivered Verbally is
Remembered after 3 Days

B 65% of Information Delivered Visually and Verbally
Is Remembered after 3 Days

B The Combination of Visual and Verbal
Communication is 6 Times More Effective than
Verbal Delivery Alone

Add to that the cynicism of the modern juror who, by age 21, has been
overexposed to approximately 500,000 advertisements trying to sell something.
Our jurors walk into the courtroom with the certain knowledge that people trying
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to sell you something LIE. Much worse, it is a dreaded criminal defense lawyer
(whose job they’ve been wrongly taught, is to obscure truth and “get the client
off” at all costs) who is about to sell them something. Before you utter one word,
they have covered their ears and steeled themselves against whatever theory
you are trying to sell them about your case. Although their ears may be closed,
they can't close their eyes (except in Texas), or the judge will try to wake them up
and make them listen.

What kinds of things can you use to help the people of the screen learn
your case? There are exhibits you cut and paste, ones you have professionals
make and, increasingly, through technology, sophisticated exhibits you can
create and project and/or print as exhibits from computer programs.

l. EXHIBITS FOR HEARINGS AND TRIAL

A. Diagrams

Diagrams are most often used to show the layout or overview of the
scene of a collision or the area where the injuries occurred. It can be used
to illustrate obstructions to observation, cross-examine witnesses on
inconsistencies or explain your client’s version of events.

Probably the most important thing to remember about the use of
diagrams, is to never use a diagram with your own witness for the first
time on the stand. Always show your witness the diagram in advance and
have them draw on a sample diagram the same items which you will have
them sketch at trial. When using diagrams, keep the following in mind:

1. Make them as simple as possible so
they focus attention on the point you
intend to make (e.g., the building that
was between the defense’s “eye witness”
and your client at the time he claimed he
saw the red light.).

2. Make them as close to scale as possible
to avoid objections.

3. Use properly sized cutouts whenever
possible to avoid your witness making
mistakes.

4, Use overlays
a. to keep the other side from scribbling

all over your masterpiece
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b. for use on cross-examination, so new
witness will not see where previous
witnesses have located key pieces of evidence.

B. Photographs

Photographs can be used to show the scene, the vantage point of
the witnesses, lighting conditions, obstructions to vision, the destruction of your
client’s vehicle and the force applied to the frailer human bodies inside the
vehicle.

When using photographs, present the photograph in a size large
enough for the jury to see the important details. These can be presented in a
variety of ways:

1. Single or multiple 8x10 photographs on a poster.

2. Photograph enlargements (16x20 color or 30x40
black and white).

3. Laser enlargements from a photograph — less
expensive and can be blown up to a fairly large
size without much loss of definition.

4, Best of all - Scan into your computer and project on a
screen — the size of which is only limited by the
size of the courtroom wall or screen.

C. Charts and Blow-ups

The use of charts and blow-ups is limited only by your own
imagination. These charts can be used in opening statements, summation or
during hearings or trial.

Consider the following:

1. Chronological summary or time line of case or events.

2. Enlargements of impeaching or contradictory
portions of documents or prior witness statements.

3. One word or phrase which is crucial to your defense.
4, Blow-ups of jury instructions or portions of instructions.
5. Call outs of important portions of lengthy documents.
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6. Questions you want the jury to ask.

D. Models and Toys

Models and toys are inexpensive ways to recreate a scene in a
three-dimensional fashion for the jury. Trucks, houses, planes, trees, human
figures and police cars can be purchased at your local toy store for use in
demonstrating how something happened. You can often find the same color and
model vehicles that were involved in your case. For more complicated cases you
can make your own models or have them custom made through various
commercial outlets.

E. The Thing ltself

Subpoenaing or bringing into or outside the courtroom the actual
objects involved in your case creates drama and interest in the courtroom. Some
suggestions:

1. The actual highway signs or barricades that should have
been posted or in place at the scene of a collision. The
signs we see on the roadway as we whiz by in our cars are
huge inside a courtroom.

2. The totalled vehicle in which your clients were traveling.
These can be towed to a spot outside the courtroom for a
brief view by the jury during the trial.

3. The weapons, flashbang grenades, battering rams or other
items carried by police officers when raiding a house where
they committed civil rights violations upon your client.

4, The security devices (steel doors, personal panic alarms,
video cameras) that should have been present in a
convenience store to prevent criminals from attacking
customers or late night workers.

5. A mock-up warning that should have been on a defective
product.

6. The machines that were used in the hospital to keep your
client alive.

F. Videotape and Tape Recordings
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Law enforcement officers are routinely bringing along video cameras or
tape recorders for surveillance, raids, arrests and sometimes collisions. These
tapes can often provide helpful information.

If there has been television coverage of a collision or area where an injury
occurred, subpoena or obtain the media’s video footage of the area. This must
be done quickly before this footage is destroyed.

The advent of inexpensive and easy-to-operate video cameras and the ability to
rent these video cameras, now makes it a relatively inexpensive process to
obtain your own video footage of the scene. Consider the following:

1. A video walk around the area, showing
lighting and general layout.

2. Video from a drivers or witness’ point of view, including any
obstructions to his/her vision.

3. Recreations of events.

4. Footage of how a particular medical procedure should have
been performed.

5. Video footage of the cycling of a stop light at the intersection
where a collision occurred.

G. Jury Views

Sometimes the best evidence of an occurrence can only be obtained by
having the judge or jury view the scene. For the best hope of success, file your
motion long before the morning of trial. Offer to make arrangements for jury
transportation. Always have a videotape of the area as a backup if your motion
is denied.

Il. COMPUTER GENERATED EXHIBITS

If you could do anything you wanted in the courtroom to convey
information in the most effective way possible, what would it be? Kansas City
lawyer Joe Johnson claims he would use back-up singers, ala the Supremes. |
would hire the best director Hollywood had to offer, the best scriptwriter and the
most appealing actors possible and would create a movie reflecting what really
happened to my client. Impossible, you say? With the technology now
available for courtroom use, you can come pretty close.
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A. Microsoft Powerpoint and Corel Presentations

One of the easiest programs to learn and use yourself (without
having to hire a computer expert to do it for you) is Microsoft Powerpoint
(its counterpoint is Corel Presentations). This program may already be
on your computer if you have installed the Microsoft Office Suite of
software. It is simply a slide show, in which you can place scanned
photographs, videotape or create diagrams, timelines and other
documents. All of these items can be animated, by selecting from the
menu how you wish the words or call outs to move.

If you are computer-phobic, sign up for a half-day class to get you
started using this program. If you are not afraid to jump in and learn how,
see the attached brief guidelines from Allegra Carpenter or Powerpoint for
Dummies or Powerpoint for Litigators with CD rom from www.NITA.org.

If the need to be a more effective communicator is not enough
motivation for you to learn this stuff, then perhaps you should know that
insurance defense attorneys around the country are catching onto the
power of this technology and are learning Powerpoint for use against your
clients. If insurance defense lawyers can learn this technology, then so
can you.

a.) Basics you need

1.) Laptop or other computer to take to courtroom —
Pentium chip or higher

2.) Scanner
3.) Way to project:

a.) Projector and screen
b.)  Television or computer monitors for jury

b.) Getting the Court to Allow it
1.) Notice to court and opposing counsel

2.) Evidence —
--Stipulate to those prosecution exhibits you will need
for your presentation
--Find out if the court will allow you to show the jury
anything you think in good faith will come in as
evidence at trial or only those exhibits that have been
agreed upon by the parties.
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3.) Arguments for allowing it:

--Its faster — visual presentation means less oral
explanation

--Diagrams only better and faster

--Nothing more than you could do with a pen and pad
--It's most effective way to present argument and the
accused has a right to effective representation

4.) What you have to show them

So far, no one on the other side has asked to see my
Powerpoint presentation for opening statement.
However, as lawyers become more sophisticated,
expect them to request a preview of your opening
statement before it occurs. Since what you put
together is essentially your notes and outline for
opening, | would object to being required to show
them the whole thing. Doing so would give an unfair
advantage to the other side, since they will know your
themes, etc., in advance. Instead, offer to identify
those stipulated exhibits or photos which you intend to
use and any scene diagrams or possibly timelines
you've created. Just as you wouldn’'t have to reveal
your argument or the order of your argument, you
should not have to reveal the order of your
presentation. If the other side is using Powerpoint,
you should ask to see the same things they ask of
you.

5.) Preserving the record on appeal and having back up

Remember — when using technology, anything that
can go wrong, will. Have your presentations on disk,
which can be offered to the court for the record after
your presentation. Have a back up computer to use
in case yours goes ballistic. Know how to fix things or
have someone in the courtroom with you who can
troubleshoot computers.

Attached to this summary are samples of various computer programs
[Microsoft Paint, architectural renderings, Powerpoint, Auto CAD
renderings] which might give you some ideas for visual aids you can use

in your case.
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THE CHEAPEST AND EASIEST GRAPHICS PROGRAM ON THE PLANET -[I
MICROSOFT "PAINT"

A. IF YOU HAVE WINDOWS, YOU HAVE "PAINT"

i. Start / Programs / Accessories / Paint

Paint writes in "pixels” or what you and | call dots.

E‘_

5o you can draw and erase just like on paper
using the paint, pencil and ether tosls™,

0]0] | &]=]
0 |Ga]~[>]o=| 2

.|

ms=

m EITEEEEEEE
TrEEErECr

| o
L

. "Paint” Has It's Limitations, But is Very Easy to Understand. It's Just Like
Drawing On Paper. This Diagram Was Created In "Paint":

office

Ground level

I. OLD ARCHITECTURE/HOME DESIGN PROGRAMS ARE EASY TO FIND ON
THE CHEAP, ARE EASY TO USE, AND CAN DEMONSTRATE
PERSPECTIVES TO THE JURY

A. For Example, | found IMSI's "FloorPlan 3D" for about $10.00 on the
computer software sale rack

i. Install Program and Draw a 2D Diagram.

EE[!?

]
Cigen an exsfing S wang
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You can create 3-D and 3-D birds-eye views:

You can create birds-eye line of site diagrams:
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[I. YOU CAN CREATE INTERESTING GRAPHICS IN YOUR WORD PROCESSING
PROGRAM.

A. Use TABLES AND CHARTS to lllustrate Legal Issues or Inconsistent Testimony
i. For example, when the case law is really on your side, illustrate the point
graphically with a chart.

Last 10 cases where Supreme Court
Reviewed Admissibility of Statements
Obtained Following Promises of
Leniency During Interrogation

Suppressed Didn't
Suppress

B. Show Inconsistent Statements by making charts or with text
boxes:

LAUREN GILBERT'S STATEMENTS

8/19/96 9/96 12/96
APD Taped APD Taped Ortiz-Not Taped
Saw an object that
NogunS NogunS looked like a gun
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Consolidate Voluminous Information with Tables:

SUMMARY OF PRIOR CRIME AT 1510 ROMA
AND PIMA COUNTY INCIDENT

DATE LOCATION
3/25/85 1510 Roma
4/16/85 1510 Roma
7/2/85 1510 Roma
8/28/87 1510 Roma
1/30/88 1510 Roma
3/14/89 1510 Roma
10/31/89 Hotel; Pima

County

Arizona
12/16/89 1510 Roma
12/10/92 1510 Roma
10/95 1510 Roma

Residential Burglary; offender forcibly entered
rear sliding glass door and stole items
Residential Burglary; offender forcibly entered
residence and stole items

Auto Burglary; Eugene called on behalf of his

SUMMARY

INDIVIDUAL
REPORTING

Marilyn
Odeneal
Eugene Gilbert

Eugene Gilbert

mother in law, car broken into and radio stolen

Auto Burglary; offender broke car window and Terri Gilbert
stole items

Criminal Damage; offender broke windshield of  Terri Gilbert
car

Auto Burglary; offender stole items from car
Armed Robbery:; offender forced Terri Gilbert into

Jimmie Ellison
Terri Gilbert

her hotel room and took her jewelry and other
items, made her lie face down on the bed, and
escaped through the sliding glass door

Criminal Damage; offender broke house window
and left a threatening note
Larceny over $2,500; offender entered residence

and stole items

Intruder Break-In; Lauren Gilbert wakes in middle

Terri Gilbert

Terri Gilbert

Lauren Gilbert

of night to find intruder standing over her bed

Make maps and diagrams with your word processing drawing tools.

kS

Sycamore

you can "animate" your boxes in powerpoint.

CRIME IN TERRI'S

NEIGHBORHOOD
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V.

E. Demonstrate the Development of Facts Over Time with a Timeline.

1996 Tl M E L I N E Bank hounding Gene for
Gene goes behind Terri's Cene _takes $14,499 credit card debt with
back to have her house UEI on Mary Baca
] ) > “surprise”
appraised for re-financing Gene weekend trip to
in order to pay off his debts forges Las Vegas Gene angry
Terri's (informs Terri on that Terri
Gene owes $14,499 signature ;::;Z;Zart\:; ';aasy won't approve
credit card debt with onre- closing) re-finance w/o
Mary Baca and $16,889 financing property
other credit card debt application Terri sends settlement
Gene Gene draft agreement
o 2 . reimbursement IRS Tax Levy
Gene applies | files for Terri Gene "
g a proposal against
for “cross”™ divorce consults threatens Gene's Bank
$100,000 life Doesn't with Kelly Terri's Terri e —
insurance tell/lserve  Skehenre. dog, rescinds ($37,701)
polices Terri divorce Raider !
1/1/96 115 28 6 51 6118 4 79 710 8/9 14 8/19/96
1 2119 3/4 ‘ 5/14 6/4 6/21 7157 718 7M1 | 7024 8/13 8/17
Gene learns he o 5
Terri ask won't get Clinton State Notice of Gene Teglealg/es Closing #3
Gene to Campaign job in Lien returns MSA
move out D.C. -- still hopes for $12,749 house ; Last Day to
("$500/mo fi iti fte G i ki Gene'’s H
= or position after ene owes in ey PO Refinance to
the election NM income p £
Terri begins B TGS tax and GRT Gene drafts ay o
UEr(BIET= he is not Gene asks Terri counter, Gene's Debts
going to leave offered N unacceptable
Gene; Gene on p reimbursement
" Veterans of attorney . " Gene .
begins the year R A 5 5 ‘Agreement Gene informed that
Knowing it is Admin job in while she’ s_out wants to_ County Commission
. D.C. of town caring , take Terri
his last as A g Closing #2 wages Garnished
County Campaign for her sick on scuba by IRS
A job father -- Terri Terri signs mortgage trip
Commissioner
refuses (includes payment of Mary
Gene signs IRS documents for his Bacalcrediticard)) Terri sends Gene
$37,701 in federal tax owed; Terri paperwork for legal
signs for $13,000 Closing #1 separation --
Teri Pays - Gene Doesn't Doesn't go through -- Gene signs Gene's Furious
but Terri will not

USING PHOTOGRAPHS AND OTHER DOCUMENTS.

A.

Generally speaking, to work with photographs or manipulate images on your
computer you will need:

i. scanner or digital camera

ii. mid-level graphics program like Microsoft PhotoDraw, CorelDraw,
AdobePhotoshop, Painter, etc.

Example: When the only photos you have are from the evidence room, and all
the photos have evidence tags or other corrupting markings on them, scan in the
photo and remove the markings to create a picture of the original evidence. We
did this in order to be able to create a usable gun array which was used to
establish that the weapon in question was not associated with our client, but with
another person.
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GUN ARRAY
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C. Dramatically Highlight Text Out of Important Documents.
i. Scan in the Document and use the drawing tools in your word processor
to create text boxes to highlight the portions of the Document that are
important for the Jury to Notice and Remember.

a. "animate" these boxes in powerpoint.

Terri’s July 11, 1996 letter to Gene

July 11, 1896

B e | know.yougave
Ermmnmmmeeemanat Me your key

50 determined to follow is a long way from that.
You know how | have felt about a second mangage, not fo mention a n esterda ”
situation. | have already told you that | really folt that | signed the morn LRI ]
\under considerable pressure wa
deal. lmmmumuwmnmuq_m.
Ibotweoen us that would iy noeds. of that is that
I'm being an unmeasonable bitch—just like my mother! mmmmmmm—u
reduces me 1o a heap whore | do what you want regardiess of what my head tells me to

generally
do, | canl do that this ime—| have a responsibility, If not 1o mysell, to my mother and
o Shawn & Braden.

Becausa of the dopth of my feelings about that responsibility and discussions with other people
whose judgment | trust and value, | have made a decision to rescind my signature and have

o
in the position of all the risk and all the responsibility. | know that is not how you see

“| need this to be &&=%E

The last couple of weeks | have seen 5o many moments of the man | fell so deeply in
with—and | still do love that person. The invitation foday to Baltimone and a few days ago iff the

my home right mﬂmxﬁwmﬁﬁtﬁmﬁm

fogether, bt together or apart, | want us both to be happy. Maybe that's possible.
7
NOW.

mmmmwwmmlmlmuwmuﬂumm
changed. mmwmbmmmuﬂwmmmm as | have

can talk fogether mone calmiy about all of this. Fdovwmmpam
Love,
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D. Scan in Maps and Draw on Them to Orient your Jury; Demonstrate
Distances or Inconsistencies.

L EGEND

= Traffic Light

\ = Portion of Travel Ms. McDonough
Remembers

¢ = Path of Travel for which
Ms. McDonough states
she is “blacked out”

. MISCELLANEOUS ADVICE

You should plan in advance how you wish to submit exhibits to the jury.
If you hand one juror the original of an exhibit, he/she will read through it and not
listen to the rest of your direct or cross examination. There are several ways
around this dilemma:
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Provide twelve copies of the exhibit or twelve tabbed folders
of all exhibits for the jury to refer to during the course of the
trial.

Blow up an exhibit to poster size and highlight the important
parts of the exhibit.

Use your computer (connected to televisions screens or
through a projector), a DOAR visual presenter or an
overhead projector so you can control what is before the jury
and direct attention to important parts of an exhibit. You can
use software such as Microsoft Power Point (already on your
computer if you have Microsoft Office 2000 or 98) or AC/DC
(available off the internet) for presenting photographs and
slides.

Demonstrative evidence may or may not be admitted into
evidence, depending on the particular judge and courtroom
in which you are practicing. Push to have the exhibit go to
the jury. Your argument should be that if the demonstrative
aid has assisted the jury in understanding the testimony in
the courtroom, it would also assist the jury in its deliberations
in the jury room.
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CHAPTER VI:

CRAWFORD V. WASHINGTON:
THE CONFRONTATION CLAUSE
AND STATE HEARSAY LAW

By

John G. Douglass



CRAWFORD V. WASHINGTON: THE CONFRONTATION CLAUSE AND
STATE HEARSAY LAW

John G. Douglass
Professor of Law
University of Richmond

|. THE CONFRONTATION-HEARSAY WORLD BEFORE CRAWFORD
A. The Sixth Amendment’s Confrontation Clause - “In all criminal

prosecutions, the accused shall enjoy the right . . . to be confronted with the
witnesses against him . . ..”

1. Scope of right - The confrontation right applies “in all criminal
prosecutions.” Clearly that includes trial. The right probably does
not extend to sentencing hearings, even in capital cases. See
Williams v. New York, 337 U.S. 241 (1949); but cf. Gardner v.
Florida, 430 U.S. 349 (1977) (Due Process Clause violated where
court imposed death sentence based on information which defendant
had no opportunity to deny or explain).

2. Limits only the Prosecution - The right of confrontation protects
the “accused” and therefore imposes limits on hearsay only when
offered by the prosecutor.

3. In Addition to the Hearsay Rule - When hearsay is offered by the
prosecution, the court should first address its admissibility under the
hearsay rules and exceptions. Confrontation is a separate matter that
need not be addressed until the court determines that the hearsay is
admissible under the law of evidence.

B. The Confrontation-Hear say Dilemma -

When a witness testifies at trial, the Confrontation Clause guarantees
defendant a right:
- to be present, Kentucky v. Stincer, 482 U.S. 730, 739-40 (1987);
-to see, hear and be seen by prosecution witnesses (with limited
exceptions for, e.g., child witnesses), Maryland v. Craig, 497 U.S.
836, 846-47 (1990);
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-to an adequate opportunity to cross-examine, Olden v. Kentucky,
488 U.S. 227, 231-33 (1988); Davis v. Alaska, 415 U.S. 308, 316-18
(1974).

But when the prosecution offers hearsay, the “witness against” the
defendant is a hearsay declarant who, typically, does not testify and is not seen,
heard or cross-examined by defendant. [At least, until Crawford, the Supreme
Court insisted that the hearsay declarant was a “witness against” the accused
within the meaning of the Confrontation Clause. See White v. Illinois, 502 U.S.
346, 352-53 (1992)(rejecting Justice Department claim that only declarants who
provide formal “testimonial” statements are “witnesses against” the accused).]

So, on the surface, it appears that the confrontation right is always at odds
with hearsay. Yet, both before and after ratification of the Sixth Amendment,
American courts admitted various forms of hearsay.

C. Ohiov. Roberts: Resolving the Dilemma by Admitting “ Reliable”
Hear say

1. The Court’s “General Approach” to Confrontation and Hearsay — In
Ohio v. Roberts, 448 U.S. 56 (1980), the Court designed a “general approach” to
the hearsay-confrontation dilemma. The Court reasoned that the “underlying
purpose” of confrontation was to “augment accuracy in the factfinding process.”
Since “accuracy” was the goal, the Court found that “trustworthy” hearsay could
be admitted without “material departure from the reason of the general rule.” To
define “trustworthy” hearsay, the Court looked first to the law of evidence, finding
that “certain hearsay exceptions rest upon such solid foundations” that evidence
falling within them is reliable enough to satisfy the purposes of confrontation.
The Court then summed up its “general approach” to hearsay under the
Confrontation Clause:

“[Hearsay] is admissible only if it bears adequate “indicia of
reliability.” Reliability can be inferred without more in a case where
the evidence falls within a firmly rooted hearsay exception. In other
cases, the evidence must be excluded, at least absent a showing of
particularized guarantees of trustworthiness.” 448 U.S. at 66.
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2. Three Steps for Admitting Hearsay — Under Roberts, a trial court
followed a three-step analysis in admitting prosecution hearsay:

1. Determine whether the hearsay is admissible under some
exception to the hearsay rule;

2. If that exception is “firmly rooted” (see below), then the hearsay is
admissible under the Confrontation Clause;

3. If that hearsay exception is not “firmly rooted,” the Confrontation
Clause excludes the hearsay, unless the court finds some
“particularized guarantees of trustworthiness” in the circumstances
surrounding the hearsay statement.

3. The Lake Wobegone Theory of Firmly-Rooted Hearsay Exceptions —
Roberts turned out to be relatively easy to administer, because courts ultimately
found that virtually all recognizable hearsay exceptions were “firmly rooted.”
This process effectively “merged” the confrontation question into the law of
evidence in the vast majority of criminal cases.

-Co-conspirator statements, Bourjaily v. United States, 483 U.S. 171,

183 (1987);

-spontaneous declarations, White v. Illinois, 502 U.S. 346, 355 n.8
(1992);

-statements for purposes of medical diagnosis, White, 502 U.S. at 355
n.s;

- public records, Ohio v. Roberts, 448 U.S. at 66 n.8 (dictum);
-business records, Ohio v. Roberts, 448 U.S. at 66 n.8 (dictum);
-dying declarations, Ohio v. Roberts, 448 U.S. at 66 n.8 (dictum);
-prior testimony, Ohio v. Roberts, 448 U.S. at 66 n.8 (dictum);
-recorded recollection, Hatch v. Oklahoma, 58 F.3d 1447, 1467 (10"
Cir. 1995);

-statements regarding declarant’s state of mind, United States v.
Veltmann, 6 F.3d 1483, 1493-94 (11" Cir. 1993);

-statements by an agent, United States v. Saks, 964 F.2d 1514, 1525
(5" Cir 1992);

- res gestae exception, Williams v. Melton, 733 F.2d 1492, 1495 (11"
Cir. 1984).
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4. Post-Roberts Problems — Two types of hearsay continued to pose
confrontation problems after Roberts:

(a) Residual or “Catch-all” Exception - The Court ruled that the
“residual” or “catch-all” hearsay exception was not “firmly rooted.”
Idaho v. Wright, 497 U.S. 805, 817-18 (1990). Nevertheless, many
lower courts have found “particularized guarantees of
trustworthiness” and admitted “residual” hearsay over Confrontation
Clause objections. See, e.g., United States v. Earles, 113 F.3d 796,
800-01 (8™ Cir. 1997)(admitting grand jury testimony of unavailable
witness under residual exception and finding particularized
guarantees of trustworthiness because statement was under oath,
never recanted, based on personal knowledge, and not contradicted by
extrinsic evidence). See also cases collected at John G. Douglass,
Beyond Admissibility: Real Confrontation, Virtual Cross-
Examination, and the Right to Confront Hearsay, 67 Geo. Wash. L.
Rev. 191, 217 nn. 142-43 (1999).

(b) Statements against Interest by Accomplices — Twice, the Court
has ruled that hearsay from a non-testifying accomplice, admitted
under the hearsay exception for statements against penal interest,
violated the Confrontation Clause. Lilly v. Virginia, 527 U.S. 116
(1999); Lee v. lllinois, 476 U.S. 530 (1986). See generally, John G.
Douglass, Confronting the Reluctant Accomplice, 101 Columbia L.
Rev. 1797 (2001).

. CRAWFORD V. WASHINGTON: THE NEW WORLD OF
CONFRONTATION AND HEARSAY

A. Crawford's Facts - Crawford was charged with assault and attempted
murder in the stabbing of a man who allegedly tried to rape his wife, Sylvia. He
claimed self-defense. Because of a state marital privilege (which Crawford
invoked), Sylvia did not testify at trial. Instead, the prosecution played a tape-
recording of a statement that Sylvia made while in police custody. The statement
arguably contradicted Crawford’s self-defense claims. The trial court admitted the
recording under the hearsay exception for statements against interest, since Sylvia
herself was a suspect at the time of the interrogation and she admitted that she led
her husband to the victim’s apartment.
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Crawford objected on confrontation grounds. Applying the Roberts
formula, the trial court found “particularized guarantees of trustworthiness” and
admitted the statement.

B. Crawford’' s Rationale -

1. History and Text - The Court’s ruling rests almost entirely on a reading
of English history (featuring none other than Sir Walter Raleigh) and on the
Framers’ reaction to that history. Writing for a majority of seven, Justice Scalia
drew two conclusions from history.

First, he noted that the “principal evil at which the Confrontation Clause
was directed was the civil-law mode of criminal procedure, and particularly its use
of ex parte examinations as evidence against the accused.” Sir Walter Raleigh’s
prosecution for treason rested heavily on statements obtained through ex parte
examination of Lord Cobham, despite Raleigh’s protests to “let Cobham be here,
let him speak it. Call my accuser before my face . ...” In asimilar fashion, under
statutes enacted in Queen Mary’s reign in the 16" century, justices of the peace
(JPs) conducted ex parte examinations during bail and committal proceedings,
then reported the witnesses’ statements which came to be used as evidence at trial,
despite the absence of the witnesses. Relying on evidence of popular resentment
in both England and the American colonies aimed at such “civil-law” procedures,
Justice Scalia argued in Crawford that the “core concern” of the Confrontation
Clause is not hearsay generally, but a narrower class of “testimonial” statements
like those produced through ex parte examinations in the civil-law mode. The
Sixth Amendment text, which applies to “witnesses against™ an accused, reflects
this focus on formal “testimonial” statements.

Second, Justice Scalia concluded that history called for a categorical ban on
“testimonial’”” hearsay in the absence of an opportunity for confrontation: “The
Framers would not have allowed admission of testimonial statements of a witness
who did not appear at trial unless he was unavailable to testify, and the defendant
had had a prior opportunity for cross-examination.”

On the whole, Justice Scalia suggests, the results of the Court’s earlier
confrontation-hearsay cases have been consistent with this “original meaning.”
But, he argues, the Roberts formula, which allows courts to develop “open-ended”
exceptions based on reliability, has no support in that history. Robertsis “too
broad,” because it applies the Confrontation Clause equally to “testimonial”
hearsay and to more casual out-of-court statements. Robertsis also “too narrow,”
because it does not exclude “testimonial” hearsay categorically, but rather admits
some testimonial statements based on a court’s assessment of reliability.
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Justice Scalia criticizes the Roberts approach as “unpredictable,” because
“reliability is an amorphous, if not entirely subjective, concept.”

C. Crawford sHolding - [Here’s my best summary; the Court itself did not
offer a summary holding.] In the absence of confrontation, the prosecution’s use
of “testimonial” hearsay violates the Sixth Amendment, regardless of the
reliability of that hearsay, unless the declarant is unavailable and defendant had a
prior opportunity to cross-examine.

1. THE WORLD OF CONFRONTATION AND HEARSAY AFTER
CRAWFORD

A. Crawford’ s Unanswered Questions- Though it does not explicitly
overrule Roberts, Crawford severely criticizes, and declines to apply, the Roberts
“reliability” approach to confrontation and hearsay. Instead, Crawford grants
almost complete protection to a narrow category of “testimonial” hearsay, while
suggesting that other forms of hearsay are not the concern of the Confrontation
Clause. Crawford leaves us with (at least) three critical questions:

1. What is“testimonial” hearsay? - Unfortunately, the Court doesn’t tell
us exactly. But Crawford provides some clarity, and some hints:

a. Prior “formal” testimony: “Whatever else the term covers, it
applies at a minimum to prior testimony at a preliminary hearing,
before a grand jury, or at a former trial;....”

b. Policelnterrogation: Sylvia made her statement in response to
custodial police interrogation. And the Court emphasized
“Statements taken by police officers in the course of interrogations
are also testimonial under even a narrow standard.”

-The term “police interrogation” may be ambiguous. The Court
says “We use the term ‘interrogation’ in its colloquial, rather
than any technical legal, sense.” Thus, there may be an
“Interrogation” for Confrontation Clause purposes, but not for
Miranda purposes. In the wake of Crawford, at least one court
has held that immediate, informal, on-the-scene questioning by
police does not give rise to “testimonial’” statements.
Hammond v. State, 809 N.E.2d 945, 952 (Ind. App. 2004).
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-What mattered to the Court is that Sylvia’s statement was
“knowingly given in response to structured police
questioning.”

-Sylvia was in custody, but it seems doubtful that custody is the
deciding factor.

c. Three Possible Definitions? - The Court noted three definitions of
“testimonial” statements suggested by other sources, but declined to
select among them:

1. “Ex parte in-court testimony or its functional equivalent —
that is, material such as affidavits, custodial examinations,
prior testimony that the defendant was unable to cross-
examine, or similar pretrial statements that declarants would
reasonably expect to be used prosecutorially.” [from
Petitioner Crawford’s Brief];

2. “Extrajudicial statements . . . contained in formalized
testimonial materials, such as affidavits, depositions, prior
testimony, or confessions.” [from White v. Ilinois, 502 U.S.
346, 365 (1992)(Thomas, J., concurring)];

3. “Statements that were made under circumstances which
would lead an objective witness reasonably to believe that the
statement would be available for use at a later trial.” [from
amicus brief of NACDL].

Note the difference in the breadth of these definitions. The second
(Justice Thomas’ view in White) is narrowly limited to (a) formal
testimony under oath, plus (b) “confessions” (an ambiguous term that
may encompass no more than confessions to authorities in response to
interrogation). The first and third (both views from the defense bar)
extend more broadly to statements a declarant would reasonably
expect to become evidence in a prosecution. The Court didn’t
choose; but in White, Justices Scalia and Thomas were skeptical
about measuring “testimony” by the declarant’s expectations, saying
that approach would “entangle the courts in a multitude of
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difficulties.” Unless they’ve changed their views, then, at least two
members of the Court would favor the narrow definition (#2).

d. What’sNOT “Testimonial” - Examples from the Crawford
opinion:

-“an offhand, overheard”

-“a casual remark to an acquaintance”

-“business records”

-“statements in furtherance of a conspiracy”

e. Key Factors?

1. Involvement of Government in Eliciting the Statement —
The “structured questioning” of police interrogation seemed to
matter in Crawford. And at least one of the historical concerns
in Sir Walter Raleigh’s case was that Lord Cobham’s
confession was shaped by his questioners before the Privy
Council. So Crawford tells us, “Involvement of government
officers in the production of testimony with an eye toward trial
presents unique potential for prosecutorial abuse . . ..”

2. Intent or Expectations of Declarant — The Sixth Amendment
text speaks of the “accused,” and the Crawford opinion refers
to statements of an “accuser.” Thus, it may matter that a
declarant made statements for the purpose of criminal
accusation, or expecting that her statements would become
evidence. See United States v. Saget, 377 F.3d 223, 228 (2d
Cir. 2004)(“Crawford at least suggests that the determinative
factor . . . is the declarant’s awareness or expectation that his or
her statements may later be used at trial.”). Saget holds that a
declarant/accomplice’s statement was not testimonial where it
was made to a listener who, unknown to the declarant, was
recording the conversation for police.

f. 911 Calls? - Under the Roberts approach, 911 calls often proved
admissible as “spontaneous declarations” or “excited utterances”
fitting within a “firmly rooted” hearsay exception. Crawford makes
many 911 calls more problematic. Are they “testimonial?” 911 call
are generated by the caller, not initiated by police. They often
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involve some police questioning, though not in custody, not typically
“structured” as in Crawford, and not necessarily for purposes of
investigating crime. Callers sometimes do, and sometimes don’t,
contemplate that their statements will become evidence in a criminal
case.
- People v. Moscat, 777 N.Y.S.2d 875 (N.Y. Crim. Ct. March
25, 2004), 2004 WL 615113 (concluding 911 call made by
victim in domestic assault case not “testimonial” because
initiated by victim for purpose of seeking aid). Moscat says a
911 call “is the electronically augmented equivalent of a loud
cry for help.”

-People v. Cortes, — N.Y.S.2d —, 2004 WL 1258018 (N.Y.
Sup. Ct. May 26, 2004)(finding 911 call from witness reporting a
shooting in progress was “testimonial”” because witness responded to police
questioning which amounts to “interrogation” under Crawford). After a lengthy
exploration of history, the Cortes opinion states, “The 911 call reporting a crime
preserved on tape is the modern equivalent, made possible by technology, to the
depositions taken by magistrates or JPs under the Marian committal statute.”

g. Children and Domestic Assault Victims Describing Abuse -
Under Roberts, statements from children to family members, doctors
or even police often were admissible under hearsay law as
“spontaneous declarations” or “statements for purposes of medical
diagnosis,” and thus admissible under the Confrontation Clause since
they fit within a “firmly rooted” hearsay exception. Compare White
v. lllinois, 502 U.S. 346 (1992)(admitting statements which fell
within traditional hearsay exceptions), with Idaho v. Wright, 497 U.S.
805 (1990)(excluding statements on confrontation grounds where
trial court admitted hearsay under “residual” exception). After
Crawford, such statements are admissible only if not “testimonial.”
Trial courts are splitting on that issue:

- State v. Vaught, 682 N.W.2d 284 (Neb. 2004)(admitting
child’s statements to doctor where only purpose of examination
was medical treatment and “no indication of a purpose to
develop testimony for trial”).

-Commonwealth v. Heard, 2004 WL 13671163 (Ky. Ct. App.
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June 18, 2004)(admitting domestic assault victim’s statement to
doctor while excluding victim’s statement to police as
“testimonial’)

-People v. Virgil, 2004 WL 1352647 (Colo. Ct. App. June 17,
2004). In Virgil, a father walked in as defendant was assaulting
his son. After defendant fled, the child described the sexual
assault to the father, who then called police. Later the child
made statements to a doctor who was a member of a child
protection team performing a forensic sexual assault
examination. The court found statements to the father not
testimonial. But the statements to the doctor, the court found,
were made under circumstances where a reasonable witness
would believe they were to be used for prosecution.

Query: If the child-victim’s “reasonable expectation” that his
statements will be used as evidence makes a statement “testimonial,”
then presumably we must consider that “expectation” from the
perspective of the reasonable four or six-year-old.

2. When may testimonial hearsay be admitted?

a. NOT based on Reliability - Crawford clearly tells us that
“testimonial’”” hearsay will not be admissible merely because it is
“reliable” under the Roberts formula.

b. Testifying Declarant - There is no violation of the Confrontation
Clause where the hearsay declarant is present and testifying to her
own earlier out-of-court statement, because she is subject to
confrontation. In this respect, Crawford simply reaffirms United
States v. Owens, 484 U.S. 554 (1988).

c. Unavailable Declarant - Prior Opportunity to Cross-examine - The
key question remains the same as under pre-Crawford cases: Did
defendant have an adequate opportunity to cross-examine at some
earlier proceeding.
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d. Forfeiture by Wrongdoing - Crawford notes that defendant can
forfeit the confrontation right where his own wrongdoing makes the
declarant unavailable, as in cases where defendant kills or threatens
the declarant.

e. Not Offered for Truth - The confrontation issue does not arise
unless the hearsay statement is offered for its truth. (Multipurpose
statements can cause problems. Limiting instructions may not be
constitutionally adequate. See Bruton v. United States, 391 U.S. 123
(1968).)

f. Dying Declarations?? - Crawford notes that practice at the time of
the Constitution appears to have allowed dying declarations as an
“exception” to the confrontation right. But, the Court added, “if this
exception must be accepted on historical grounds, it is sui generis.”

3. What, if any, protection does the Confrontation Clause provide
in the case of non-testimonial hearsay?

Since Crawford does not explicitly overrule Roberts, the prudent course for
lower courts may be to continue to apply Robertsto cases involving non-
testimonial hearsay. Both the First and Second Circuits have followed that
approach:

-Horton v. Allen, 370 F.3d 75 (1* Cir. 2004) (applying Roberts after
determining that declarant’s private statements to an acquaintance
were not “testimonial’).

-United States v. McClain, 377 F.3d 219, 221 n.1 (2d Cir.
2004)(“Crawford does not overrule the Court’s pre-existing
Confrontation Clause jurisprudence, enunciated in . . . Roberts. . . as
it applies to nontestimonial statements . . ..”

On the other hand, it seems a bit odd to continue applying the Roberts
“reliability” formula after Crawford says that Roberts “departs from . . .
historical principles,” and is “amorphous, if not entirely subjective.” Some
observers feel Crawford explicitly signaled the death of Roberts when
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Justice Scalia wrote that “an approach that exempted [non-testimonial]
statements from Confrontation Clause scrutiny altogether” would be
“consistent with the Framers’ design.”
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